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** creates sunt divine aapienito ot po ten tie testes, divitira foltoitftiis 

human*:—ex baiuun uim ban Hat Oreatori*; ex pulobrituduie mpkniia Domini; 
ex aeonomiA m coaservaftono, proportion®, miofaticme, potmiw maj estate* 
eluoet. JCarum itaqu® io^gatio ab bommi|rtM» sibi relictfs semper 'tottemata; 
4 vtrh crudites el saptentilma semper exculti; male docte* el barbate* semper 
mimics* fuii. M —L inhvkos, 


“Quel que wit le prindipe do la vie animate, il no faut qq’ouvrir leu yeux pour 
voir qu’elle set le ohef*dP«Puvro de la TcJit^puiwwnoe, et lebut auqnel se rappor- 
tent toutas tee operations."— Brucksbk, Thtarir du Animal, Leyden, 

m7. 


.The sylvan power# 

Obey our summons; from their deepest dell# 

The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Nymph* 

That press with nimble stop the mountain-thyme 
And purple heath-flower come not empty-lwndod, 

But scatter round ten thousand form* mmute 

Of rebel moss or lichen, tom from rock 

Or rifled oak or cavern deep; the Naiads too 

Quit their loved native stream, from whose smooth faoe 

They crop the lily, and each sedge and ruih 

That drinks the rippling tide; th? frown poles, 

Where peril waits the bold adventurer's tread, 

The burning sand* of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J, Taylor, yarvdch, 1618. 
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1 .—Some Remark* on the A natomy of Stephanoceros 
Eichhomii. By Rupert Vallentin. 

[Plates 1. & II.] 


Notwithstanding- the fact that this Rotifer has been known 
to exist for nearly one hundred and thirty years, forming as 
it unquestionably does one of the most interesting objects for 
microscopical exhibition, still much remains to be learnt 
Concerning its anatomy. 

Having recently secured some very large specimens, I 
naturally consulted the last monograph (1) # with which lam 
acquainted, and was astonished to find how great were the 
differences of opinion concerning the most fundamental points 
el its anatomy, It then occurred to me to try if some of 
these points could not be determined by means of serial sec- 

S ens, since all other means had failed; and my results, 
though good, still leave considerable room for improvement. 
I assume on the part of the reader a alight acquaintance 
with the anatomy of the animal, such as may be obtained 
from any text-book, and so will proceed to discuss those 
psults which my work has so far yielded. 


+ The numbers refer to Bibliographical List at end. 
Ann. <b Mag* N* Hi$l. Ser. 6. Vol, v„ 1 
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The Tube .—The tube or case in which the animal usually 
dwells consists of n jelly-like material, extending from the 
collar to the extremity of the foot. Into this, when the 
necessity arises, the animal can retire. It is formed by the 
young Rotifer soon after its exit from the parent’s tube; 
but whence it originates has hitherto escaped observation. 
Mr. Jackson (2) says “ Some few Rotifera develop round 
themselves a gelatinous case, which they inhabit perma¬ 
nently (Flaxen laria) or temporarily (Phifodina) , the origin of 
whicli is unknown.” Dr. Hudson (loc. cit.) says, u Neither 
salivary, gastric, nor foot-glands have been observed in 
titephanoceivs; but, as the animal secretes a large and com¬ 
paratively solid tube, it is clear it must have sonic organ for 
this purpose or that the substance of which the tube is con¬ 
structed oozes from the surface of the body.” The most 
important observer is Mr. Gosse (loc. cit.). lie says, u A 
specimen, whicli was hatched under my eye, swam for ten 
minutes, and then became permanently attached to the upper 
glass of the box, so that it was vertical in position, with the 
foot next the eye, a favourable aspect for observing the 
development of the case. It presently began to dilate its 
body, and, in about live minutes from its attachment, I per¬ 
ceived a distinct filmy ling round it, perfectly circular, wnose 
diameter was about twice that of the body. The little animal 
now began to lean over to one side, and the ring soon had 
another segment additional, leaning in the same direction. 
The case, for such it was, looked like two broad hoops of 
glass, each swollen in the middle and set one on the other, 
but not quite concentrically, at least to the eye of the observer. 
It was manifest that it was produced from an excretion from 
the body, owing its form and size to the animal’s moving 
round on the foot as on a pivot.” 

It has been a fact familiar for many years to zoologists 
that many of the migratory Rotifeia possess in the foot 
glandular bodies, the secretion from which enabled them to 
fix themselves for a long or short period to any substance. 

Dr. Zacharias (3), in his paper on Rotifer vulgaris, says, 
il We know that they [pedal glands] arc the seat of a secre¬ 
tory activity, and secrete a sticky product which serves to 
attach the animal to smooth surfaces.” 

Eckstein (4) gives a description of glands in the foot of 
Floscularia, and says. " Der Fuss, welcher von einer faltigen 
Haut bekleidet ist,enaigt in zwei sehrkleincnSpitzen,zwiaonen 
denen eine etwas lUngere Rtfhre hervorragfc. He gives * 
figure of the glands as seen in optical longitudinal section* 

With regard to Stephanoeeros : it seems on the face of 
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Mr. Gosse’s careful observations that the source whence this 
secretion arises is not from a single spot, but from a consi¬ 
derable area. In a transverse section (PI. I. figs. 7-9) the four 
pairs of muscles in the foot will be seen, each interspace being 
occupied by a cell possessing a nucleus and nucleolus, it being 
by these that the tube is secreted. The cuticle throughout 
the entire animal is very thin. Mr. Jackson (he . cit.) says, 
u The body is protected by a cuticle secreted by an under¬ 
lying layer of ectodermic protoplasm with scattered nuclei.” 
It seems to me probable that these glandular cells belong to 
the epidermis, which in other parts of the animal is so indis¬ 
tinct that it is difficult to make it out even with high powers. 
The u leaning over ” and “ the moving rouud on the foot as 
a pivot ” noticed by Mr. Gosse would be for two purposes— 
the former to solidify the case, and by pressing it down cause 
it to adhere to any foreign substance; the latter to keep a 
central space clear, so as to allow the animal sufficient room 
for its body when contracted. While these processes were in 
progress the animal would be pouring out a fresh supply, and 
so we should soon find it possessed of a tube of sufficient 
strength to afford shelter for the occupant. 

Thinking it possible that the above conclusions might be 
verified by comparison with other species, I cut some serial 
sections of Melicerta ringtns* It is well known that the 
young first secrete a fine tube, and afterwards build a tube 
of pellets round it externally. Prof. Williamson (fl) says, 
“The animal [MelicertcA attaches itself by the tail to some 
fixed support, and develops from the skin of the posterior 
portion ot its body a thin hyaline cylinder, the dilated extre¬ 
mity of which is attached to the supporting object.” On 
examining sections through the foot I was gratified to find 
the mucous cells occupying the same position, though reduced 
one fouitli in size, but resembling in every feature those in 
Btephanoceros . 1 thiuk therefore one may safely assume that 

the tube in both instances originates from these cells. 

Muscles .^This w as the first fioint to which I directed my 
attention. Dr. Hudson (loc, cit) says, a There are consider¬ 
able differences of opiniou about the muscular system. Dr. 
Leydig (loc. cit.) says that there are four muscles which rise 
in she foot and each of which divides into a pair as it crosses 
the trunk, and then subdivides into smaller branches as it 
passes over the coronal cup to the base of the lobes. Mr. 
Gosse makes them to be five pairs, and says that usually each 
pair runs up the trunk from the foot in a line with one of 
the arms, and then, before reaching it, divides into diverging 
branches which, at remote points, are united to a muscular 

1 * 
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collar close to the base of the arms. He notices, however, 
that he has seen cases where the muscles run <lown direct 
from the depressions between the lobes without uniting to 
form pairs. My own opinion, afti,r prolonged observation of 
many specimens, is that there are really six pairs of muscles, 
and that they are arranged in the following fashion. Each 
pair runs up the foot, looking like a single muscle, and the 
reason why never more than four (pairs) are visible in the 
foot from any point of view is that there is always a pair on 
each side of the animal (however viewed) which is there lost 
to sight. At the junction of the foot and trunk each pair 
begins to open a little, and by the time they have reached 
the bottom of the coronal cup the constituents of each pair 
diverge obviously from each other, and terminate usually at 
the base of some one of the depressions !>etween the lobes, 
but in such a fashion that the constituents of the same pair 
never end in the same depression.” 

According to my observations their arrangement is as fol¬ 
lows :—On reference to figs. 7-11 (PL I.) four pairs of muscles 
will be seen placed at equal distances from one another almost 
immediately under the cuticle, the interspaces being occupied 
by the mucous cells previously mentioned. Owing to the 
tapering shape of the foot these muscles tend naturally to 
converge towards the fixed extremity; and so we find that in 
this latter region they come into contact, the mucous cells 
disappearing, the apex containing muscles only. At the junc¬ 
tion of the foot with the body the muscles of each pair separate 
a little, and as they i un forwards keep close under the cuticle, 
and never leave their own portion of the body. Anteriovly 
they terminate in a sphincter-muscle placed in the collar at 
the bases of the arms. So far as 1 have been able to gather 
from previous writers it appears to me that sufficient import¬ 
ance has not been attached to this muscle, styled by Mr. Crosse 
44 circular.” On examining a living specimen in a healthy 
condition, we find that wdicn it retracts into the tube the 
bases of the arms arc brought together by the contraction of 
this 44 circular ” muscle, and the longitudinal muscles being 
almost simultaneously brought into play, a rapid retreat of 
the animal into its tube is the result. The presence of this 
muscle is also evident when the animal issues forth again, 
the arms being protruded as a bundle and then opened out, 
the seta clothing them being immediately brought into play. 

Ntrvovs System.— -Dr. Hudson (loc. cit.) is the only writer 
who has hitherto seriously raised the question whether or not 
that part of the Botiferon which usually passes as the brain 
is really a nervous structure. He says, “ what is probably 
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the nervous ganglion in a peculiar organ consisting of large 
clear cells lying at the back of the vestibule near the dorsal 
surface. Above it and well under the dorsal surface is a 
tbree4obed, granular, semiopaque body with which the 
nervous ganglion is possibly connected. The nervous gan¬ 
glion in many of the Kotifera, especially among the Notom* 
mat&dse, shows a marked cellular structure at the lower end 
which loses itself in a granular, semiopaque, upper portion; 
but it must be admitted that if these peculiar bodies constitute 
the nervous ganglion of Stephanoceros, it is rather their position 
than their shape and structure that would lead us thus to 
interpret them.” Mr. Cubitt (6) says , t( It [the brain | is seated 
in the anterior region in a dorsal aspect; it is pear-shaped, 
constricted in the middle, where it supports certain small 
processes which traverse its substance as well as project be¬ 
yond. In active individuals the brain is large and prominent, 
but less conspicuous in others, whose sluggish movements 
indicate disease or age ; its structure is not granular, except 
at its internal attachment, and is in no way related to the 
granular layers that occur on each side of it. It presents 
more the appearance of a cellular structure, but differs essen¬ 
tially from tnc character of such a structure ... the divisions 
incline to a pentagonal arrangement, and each junction or 
union of the fibres is distinguished by a definite nucleated 
swelling, faintly resembliug (jratiolet’s figures of the nerve- 
cells of the spinal cord.” My own observations show the 
u brain ” to be a somewhat cylindrical organ, and the walls to 
be composed of irregularly-shaped oval cells, each possessing a 
nucleus and nucleolus. Each cell is wholly or paitially filled 
with granular protoplasm, and as the secretion present in the 
central space is also granular, one may fairly assume that the 
granules originated from the cells and that the cells were in 
an active state at the time of the death of the animal (vide 
PI. II. figs. 13 and 14). The function of this organ will, I 
think, be easily demonstrated if we examine the living animal. 
Dr. Hudson (foe. cit) says , u From the spot whore it [the brain] 
adheres to the wall of the vestibule a sort of protrusile tongue 
or taster rises, which can be pushed forward so as nearly to 
fill up the interval between the knobbed ciliated ends of the 
ciliary wreath* This tongue may be seen incessantly pressing 
backwards and forwards as the food passes into the vestibule, 
as if discriminating between the passing atoms, just as the 
two tasters do in M* ringens” Examination of transverse 
and longitudinal sections shows that the cylindrical organ 
previously described is open at the upper end, where it com¬ 
municates with a definite single tube enclosed by thin mem* 
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burnous walla and narrowing towards ita distal extremity', 
where it apparently opens into the retracted vestibule. This 
tube corresponds in its relations with the so-called u taster” of 
Dr. Hudson, and is, in mv opinion, identical with it. On 
reference to PI. II. fig. 14 the opening of this duct into the 
vestibule can be seen. Fig. 1»‘$ shows the proximal extremity 
of the duet with the secretion therein and its connexion with the 
apex of the so-called u brain.” The suggestion I offer is this : 
the organ is of a salivary nature, the u tongue ” or “ taster ” 
being a duct, its use being that as each particle of food is 
passed into the vestibule a minute portion of this secretion 
passes with it. This view seems all the more probable when 
we consider that salivary glands, which are present in the 
majority of the Rotifcra, are absent iti this species. As¬ 
suming tin’s to be the case, is there any other structure to 
which one can point as being nervous V This, L think, can 
be answered in the affirmative. No observer can have failed 
to notice in the living animal the large, oval, nucleated cells 
placed dose to the cuticle on either side of the collar. Dr. 
Hudson (Joe. cit.) says, “ oval nucleated cells are also easily 
seen in the w all of the coronal cup wheu the animal is viewed 
from either aide.” Sections taken in a plane parallel to 
the long axis of the animal show these to resemble in a 
marked degree unipolar ganglion-cells; the single process 
given off from each cell running anteriorly and terminating in 
the plumes or arms (PI. II. fig. 1). Tins appears to receive 
further confirmation on the examination of Melioerta ringens. 
When this llotiferon is protruding from its tube, the two paired 
autenme placed ventrally, the paired recurved hooks and the 
rudimentary third antenna placed between them protect it 
dorsally, and so it is guarded on all sides. Sections show 
each ol these to be furnished witli a nerve-fibre, clearly showing 
their sensory nature. In Stephanocero$ f however, we find 
the plianea or arms performing two functions: they act as 
tactile organs, and, being furnished with set®, as food-collectors 
for the animal. 

Eyes .—The remarks 1 have to make regarding these struc¬ 
tures do not agree with those made by previous investigators. 
Dr. Hudson {too. cit.) says, “ The eyes lie on either side of 
the nervous ganglion; they may be seen by a dark field 
illumination.” Mr. Cubitt Joe . cit) gives the most exhaustive 
account. He says , i( Their true character is difficult to deter¬ 
mine ; they resemble in a marked degree the eyes of Verte- 
bvates, consisting of a globe, sending off posteriorly a fibre to 
the brain, and possessing anteriorly a pigment-spot, which, 
while favouring the form of a compound tyjie, contains within 
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itself a central refracting medium.” He is uncertain 
“ whether they incline to the simple or compound type; they 
are eminently calculated to fulfil the purposes they are required 
to serve, in simply conveying light, though not the perception 
of objects to the brain, for they possess no choroid/’ 

I must confess that on the strength of the foregoing remarks 
ray curiosity was considerably aroused. I examined ray 
sections taken through the region where, in the living animal, 
I had seen these red bodies without finding any structure at 
all agreeing with a visual organ. All that I could find were 
two spherical bodies, one being placed more superficially than 
the other, of a chitinous nature, and which, when examined 
with a dark-ground illumination, resembled in every way the 
so-called eye. The firmer and more external one is imbedded 
in a homogeneous structureless muss, which presents at some 
points certain lines of no definite outline ( vide PL II* fig. 6)* 
The organ appears to be composed of two parts, an outer ring 
of a highly refractive nature, enclosing a central opaque mass. 
The second eye is placed deeper in the tissues of the animal, 
and the homogeneous mass in which it is placed does not 
appear to possess the firmness noticed in its fellow. The 
organ is composed of a less dense material, splinters readily 
under the knife, and shows in consequence its structure 
admirably. These organs arc not present in all my sections. 
As to their use to the animal 1 am unable to offer at present 
any suggestion ; but 1 think one may safely assume they are 
not visual organs. 

Ovary ana Development .—The remarks I have to make 
under this heading are few, but still of considerable interest. 
The earliest writer, so far as I can find, who has touched upon 
the origin of the envelope surrounding the ovum is Prof. 
Huxley. He says (7), u The ova arc developed thus -One 
of the vesicles increases in size, and reddish elementary 
granules appear in the homogeneous substance round it. This 
accumulation increases until the ovum stands out from the sur¬ 
face of the ovary; but invested by its membrane which, as 
the ovum becomes pinched off as it were, takes the place of a 
vitellary membrane.” 

Dr« Zachariaa (foe. ettf.) says, u The process of separation 
is so effected that a portion of the enveloping membrane of 
the ovary is separated with it and transferred to the ovum, so 
that the embryo in its development lies in a completely closed 
hyaline vesicle, which, from its origin and function, is to be 
regarded as a real uterus.” With these remarks my investi¬ 
gations entirely agree; but, as both the above-mentioned 
authors obtained their views by means of optical sections, I 
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have thought it desirable to give a figure of it in section, so 
have placed fig. 18 among my illustrations. 

Dr. Hudson {Inc. cit.) says, “ In fstephanoceros (as in a few 
other Rotifers) the young (as Ehrenberg conjectured) is 
occasionally born alive.” In all my serial sections of this 
Rotifer embryos are found in section in the body-cavity in 
various stages of development. In the case of some they are 
in a most advanced condition ; the trophi arc to all appear¬ 
ance fully formed and in a fit state to allow the Rotifcron to 
lead a separate existence. They do not appear to occupy any 
definite space in the body-cavity, being, as stated by Dr. 
Zacharias ( loc. cit.) } “ thrust hither and thither by the move¬ 
ments of the animal.” At the same time, however, the fact 
must not be passed over in silence that the Rotifcron, besides 
possessing embryos in the body-cavity, also possesses ova 
within the tube. Unfortunately I have not been successful 
enough to obtain these latter in section, owing to the tube 
invariably dissolving during the various treatments the animal 
has to pass through before it is ready for the microtome. The 
ovum being simply placed within the cavity of the tube, and 
not attached to anything, is easily lost. 

1 have not as yet been fortunate enough to witness the 
birth of the embiyos; bearing in mind their large size and 
the comparative smallness of the doacal opening, it seems to 
me most probable that the parents die, and by their death 
liberate the enclosed embryos. Quite recently 1 have on two 
occasions found in my small aquarium partially decayed 
specimens, with two, and in some instances three, embryos 
within the tube, and swimming therein apparently in a healthy 
condition. These embryos may, however, have been hatched 
from those eggs within the tube; but in One instance there 
were within the tube two unhatched eggs which also con¬ 
tained free embiyos. 

In one series of sections I found an ovum that had formed a 
gastrula by epibole (PI. II. fig. 17). Dr. Zacharias has viewed 
this in Rotifer vulgaris, but has given no figure of it The 
figure i have given was obtained in section of a specimen, so 
will confirm his remarks. Unfortunately I have been unable 
to secure any more specimens containing embryos exhibiting 
the early segmenting stages; but from those I possess more 
advanced I am inclined to imagine that after segmentation 
histolysis sets in and rapidly obliterates the previously existing 
cells. 

Body-cavity .—M r. Jackson {loc. cit.) says, ** the ccslome 
does not extend into it ” [the foot). On reference to figs.' 7 
and 8 it will be noticed that, owing to the mucods cells failing 
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to meet m the centre, a considerable space exists iu this region 
of the foot. As to whether or not this space is caused by the 
reagents used I am unable definitely to determine; anyhow, 
it is present in all my sections, and is also plainly risible in 
the same region in Melioerta ringens. Owing to the tapering 
shape of the foot this space gradually decreases in size os one 
passes to the attached extremity; it terminates at the junction 
of the four pairs of muscles. Anteriorly it continues into 
the trunk, and thence into the arms, there being, so far as I 
can discover, no septum dividing them. At first I was in¬ 
clined to imagine that the reagent used as a stain had failed 
to affect the protoplasm of the arms ; hut, on further exami¬ 
nation, I found that the arms simply consisted of a delicate 
cuticle, a continuation from the foot and trunk. Lining this 
integument is a denser substance, not exhibiting any definite 
cell-structure. From its greater density I should infer this 
substance to be a skeletal tissue. 

Zoologists seem fairly agreed that there is a fluid within 
the body of the animal; hut as to whether or not the “ vibratib 
tags ” with their canals are of the nature of a vascular or 
excretory system opinions seem fairly divided. When com¬ 
mencing «ny study of this Xtotifcr t hoped to obtain some 
interesting results with regard to those structures; hut so 
far 1 have failed to find any trace of them in sections. Owing 
to the hollow nature of the anus one can easily imagine that 
the animal protrudes from its case by the fluid occupying the 
body-cavity beiug forced forward. 

Paratites .—In cue of my earliest series of sections of this 
Rotifer 1 met with a structure in the region of the posterior 
third of the body which for a considerable time I was unable 
to explain. It consists of an ovoid body placed directly under 
the cuticle and sharply divided from the rest of the Rotiferon 
by a well-defined membrane. Scattered irregularly within 
this body are numerous cells, varying considerably in size, and 
placed exoeiitricaMy is a large ovoid capsule, hounded by a 
wall of apparently a chitinous nature, a small opening being 
visible at the point nearest the cuticle. Lining the interior of 
this capsule is a thin layer of homogeneous protoplasm, from 
which extends a delicate fringe of cilia which completely fill 
the cavity (PI. II. fig. 16). Shortly after I met with Dr. 
ZtchariaaVpaper, ana at once recognised ray specimen as a 
species of Irypanoooecus, discovered by Prof, von Stein many 
years ago. In a footnote Dr. Zaohartas (loo. oit.) says, “ On 
careful examination of fig. I (Sttphanoceros Eiohhorn.it) on the 
first of the four plates which Prof. Leydig has appended to 
his fine memoir on the structure and systematic position of 
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the Kotatoria. I sec a Rtructure, marked with the letter h (on 
the right at tne fore part of the animal), of which the distin¬ 
guished histologist confesses that its significance was unknown 
to him. He describes it as * a group of limpid vesicles which 
open on the cuticle by a duct, which, although short, is dis¬ 
tinct in a suitable position/ Have we not here a similar 
observation to that which I have frequently made in Rotifer?” 

There are two points in which this specimen docs not agree 
with the above description. There is no visible duct to the 
exterior. It is a single vesicle only. I may also remark 
that I have cut many serial sections of this Ilotifer and have 
only found the parasite present in one instance. 

1 am now engaged in examining Atelicerta ringens by 
means of serial sections, and I hope before long to offer some 
remarks on that species. 
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EXPLANATION OF THE PLATES. 

Plate 1. 

Fig . 1. Section parallel to tho long axis of Stephattoceros. *, unipolar 
gaugliou-cell placed at the base of an arm with single nerve- 
fibre; B, space in arm (body-cavity); c , cuticle: pe t setae; m, 
muscles, Zeiss F, oc. 3. 

iFig, 2, A group of unipolar ganglion-cells, showing each ganglion-cell 
with its single nerve-fibre. Zeiss F, oc. S, 

Fig , 3. Transverse section of llotiferon. m t vestibule; c, taster or tongue: 
5, “brain: ” e } embryos in section; 1), calcareous granules; 
cuticle. Zeiss 0, oc. X 

Fig . 4, Transverse section of Rotiferon, a, external eye ; 6, the deeper 
eye; e, calcareous concretions; B, commencement of maStax ; 
e, cuticle. Zeiss 0, oc, 8. 
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Fig, 6. Portion of lip. 3. a, deeper eye in medisn transverse section; b> 
portion splintered off; external eye; f f cuticle, Zeiss F, 
oc. 8. 

Fig, 0. Portion of %. 4. a, fragments of deeper eye; b, external eye; 
cw, cuticle. Zeiss F, oc. 3. 

Fig . 7. Transverse section of foot immediately beneath the junction with 
the body. w f the four puira of longitudinal muscles; m. <?., 
mucous cells ; cu t cuticle. Zeiss F, oc. 8. 

Fig . 8. Transverse section of toot throe sections lower, showing consider¬ 
able decrease in sisse. The lettering 03 in previous figure. Zeiss 
Roc. 3. 

Fig . 0. bifth section of foot. The animal invariably (lies with this region 
of the foot twisted, Zeiss F, oc. 8. 

Fig . 10. Seventh action of foot Zcisfl l'\ oc. 8. 

Fig. 11. Extremity of foot. «, the cup-like extremity; 6, union of 
muscle*. Zeiss F, oc. 3. 

Ffy. 12. Portion of cuticle under high power, o, cellular layer; b and c % 
granular. Zeiss K, oc. 3. 

Phtr 11. 

Fig. 13. Almost vertical section of Hotifcron. b t “ brain; *' a, secretion ; 

m, vestibule; e, uinbr) o; ov, ovary; cn 9 cuticle. Zeiss E, 
oc. 3. 

Fg. 14, Three suctious later, showing the connexion between the lumen 
in the “ brain *' and the vestibule. Lettering as in previous 
figure. Zeiss E, oc. 3. 

Fg 10. Median transverse auction of u brain.*’ ru, cuticle. The secre¬ 
tion in central lumen is not figured. Zeiss F, oc. 3. 

Fig. Id. Median tram*terse section of Trifporwoocctu, c u, cuticle of Ro- 
titeren; cyst containing cilia; b , its opening. Zeiss F, oc. 3. 

Fig. 17, Formation of gastrula by epibole. Zeiss F, oe. 3. 

Fig, 1ft. Transverse section of ovary, oc, ovary ; «, an ovum; b , mem- 
brano of ovary being detached with ovum and forming the vitel¬ 
line membrane. Zeiss F, oc. 8. 


II .—Report upon the. Hydrozoa and Polyzoa collected by P. W. 
Bassetl-Smith, Eeq. } Surgeon R.N ,. during the Survey of 
the Tizard and Macclesfield Banks , in the China Sea y 
by If.AI.S . 1 Rambler / Commander W. XL Moore. By JR. 
Kirkpatrick. 

(Plates I1I.-V.] 

COLLECTIONS of the marine faunas of Tizard and Macclesfield 
Banka were made by Mr. P. W. Boasett-Smith, and were 
presented to the British Museum (Natural History) by the 
Lords of the Admiralty. A list of the Hydrozoa and Polyzoa 
obtained, with descriptions of new species, is given below. 

HYDROZOA. 

The collection of Hydrozoa from the Tizard and Macclcs- 
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field Banks is a small one, but includes one specimen of great 
interest, viz. a new species of Stejrfianoacyphm, Allman. 

With the exception of a specimen of Millepora vcrru<so*a 9 
the Hydrocorallinaa are represented merely by small fragments. 

SlFHOKOPUOKA. 

Physalia ulriculusy Eschscholtz. Off Macclesfield Bank. 
Velflloj sp. Young foims in the u Kataria ” stage. 

Porpita } sp. No specimens were preserved, but sketches 
were taken from life. 

11YDltOCOAALLlNJK. 

Sty taster fiabelliformisy M .-Edwards & Haimc. Oarvan Reef, 
2 fath. 

—- pulcher , Quelch. Oarvan Reef, 2 fath. 

Distich o^mt violaceaj M.-Edwards & Haimc. Gaivau Reef, 
2 fath. 

- irregularis , Moseley. Garvan Reef, 2 fath. 

MilUpora ramosa , Pallas. Tizard lteef, 10 fath, 

- verrucosa , M.-Edwards & Haimc. Tizard, $ fath. 

IIYDKOIIjA. 

Sertularia diatansy Lamouroux. Tizavd, 27 fath. 

Aglaophenia MacQillivrayiy Busk. Tizard, 5 and 27 fath. 

The specimens of Aglaophenia are loaded with corbulaa. 
They vary slightly from the descriptions of Busk and Allman, 
but not to the extent of being specifically distinct. In the 
Tizaid specimens the branches are shorter and more rigid, and 
the ridges of the corbulte more prominent and iuterdigitating 
than in the * Challenger 1 one. 

Genus ZYUorHYLAX, Quelch. 

Zygophylax tizardensisy n. sp. (PI. III. fig. 3.) 

Trophosome: colony about 1£ inch in height, the main 
stem bearing pinnately-disposed alternate ramuli and pinnate 
branches in one plane. Main stem polysiphonic, branches 
gradually becoming monosiphonic towards the periphery. 

Hydrothecse half-immersed on main stem, free and sub- 
stipitate on branches; oral end bent outwards and constricted 
at the bond; one or two annuli concentric with margin of 
orifice ; with a knobbed chitinous ring internally at the base 
and a half-ring at the upper dorsal part, for muscular attach- 
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meats. Length of hydrothec® *4 to # 5 millim., breadth *1 
millim, 

Sarcothec® numerous, cylindrical, varying in length from 
•1 to *4 millim., on the tubes composing tne main stem and 
larger branches; a pair at the base of each hydrotheca. 

Gonosome unknown. 

Hal. Tizard Reef, 35 fath. 

The type of the genua Zygophyhx is Z. profunda , Quelch *, 
from Gape-Verde Islands, 500 fath. 

Hie nearest ally to Zygophylaoc is the genus Permphonia^ 
of Allman; in the latter the colony is polysiphonic through¬ 
out. The genus Cryptolaria includes forms in which the 
colony is entirely polysiphonic (as in Cryptolaria prima ) 
Busk) and others in which it becomes monosiphonic towards 
the periphery. It would appear, then, that Perisiphonia is 
synonymous with Zygophylax. 

The knobbed ring at the base of the hydrotheca in Z , tizard - 
ew sis gives attachment to muscular fasciculi which unite to 
form a sheath (retractor muscle) surrounding the offset of the 
coeiiosarc as it enters the hydrotheca; the protractor muscle 
is attached to the chitinous half-ring on the upper dorsal part 
of the hydrotheca. 

Genus Stkphanoscyphus, Allman. 

Steph/rnoscyphu*, Allman, Trans. Linn. Soc, 2nd aer. Zoology, vol. i, 
1875, p. 01 

Stephanoscyphua Alhmni , n. sp. (PI. III. fig. 1.) 

Perisarc consisting of a monosiphonic, stout, irregularly- 
branched stem, straggling, flexible, partly decumbent, partly 
free ; about *9 millim. in diameter, marked with circular rug® 
and longitudinal stri®. 

Hydrothec® sessile, arranged in half-verticils on decumbent 
part, and in verticils of from three to five in free portions 
of stem ; expanding gradually from base upwards, from 3-6 
millim. in height, with strongly marked circular rug®, con¬ 
nected by parallel longitudinal striae. Inside the hydrothec® 
a vertical chitinous lamella expanding into a funnel or basin, 
with thick, free, fimbriated edge closing in about three fourths 
of the lumen of the tul>e; sometimes a second chitinous process 
higher up in the tube, 

llab. Tiaard Reef, 27 fath. * 

In consideration of the interest taken by Prof, Allman in 

# Ann. & Mag* Nat. Hist* (5) xvi. 1885, p. 4, pi. i. 4, 
t 1 Challenger' Report on Hydroida, pfc. if. p. 48, 
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the affinities of Stephanoscyphus, the specimen was sent to him 
for inspection, lie replied that the material was not suffi¬ 
ciently well preserved for the exposition of anatomical details. 

The specimen consists of four pieces from 2 to 6 inches in 
length, the colour varying from dark to pale brown. 

Many of the hydiothecre are empty, and where the polypites 
are present they arc fully retracted, with the tentacles intro¬ 
verted. 

The four longitudinal markings in the gastric cavity of the 
polypite are in some cases plainly visible; but whether those 
are solid projections of the mesoderm lined by endoderm, or 
canals lined by endoderm, owing to the state of preservation 
of the soft tissues it is not possible definitely to decide. 

The main distinction between Stephanoscyphus and the 
closely allied genus Spongicola of F. E. Schulze* consists in 
the piesence of a hypostomc in the latter. So far as can be 
made out from preparations of Stephanoscyphus A It want] , the 
tentacles arise from the edge of the orifice of the invaginated 
polypite, and consequently there is no hypoatome. 

The internal chitmou* projections of the perisare have a 
remarkable shape in the new species, and arc single on one 
plane. In the Mediterranean species usually four processes 
project inwards in the same plane, and two or three such par¬ 
titions may be present in one hyarotheca. The presence of 
the chitinous processes probably arises from the necessity for 
support of the soft tissues, which otherwise could not have well 
maintained their position in the wide funnel-shaped tubes 
characteristic of the Spongieolida* § . 

The specimens of Stephanoscyphus t simplex Allman 
(sp. MS. ?) (PI. III. fig. 2), dredged by ILM.gC 1 Valorous 9 in 
1450fath., North Atlantic, lat. 11 ; N., &7° 4P W., consist 
of single funnel-shaped tubes attached to pebbles by a slightly 
expanded base. 

The internal chitinous processes in thK species form hemi¬ 
spherical swellings, four being formed on the same plane. 
These isolated liydrothec® may be the initial stage of colonial 
forms, since solitary hydrothec® of S. AUmani were found on 
shells from the Tizard Bank. 

Claus § places Stqrfianoscyphus mirabilis , Allman, and 
JSpongicola fistularis^ Schulze, in the family Spongicolidse. 

• F. E. SchuUe, u ttptmgv'shr JUtnla)**, oin in Kpomrien wohnendes 
Hydrozoon,” Arcldv mikr. Anal. Bd. xiii. 1877, p. 71)5, Taf. xlv.-xivii. 

t Proc. Jtov. Soc. Loud. 1870, vol. xxv. p. 221>. 

\ Tha specific nftino “ simple i ” is on the bottle containing the speci¬ 
men ; but I have not seen a published description of that species. 

§ riaus, 4 (imndzuge der Zoologie ’ (1880), p. 202, 
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The choice of this name is somewhat unfortunate, since, 
although the Mediterranean forms are commensal with 
Sponges, the specimen from the China Sea has not formed an 
alliance of this nature. Claus ranks the Spongicolid® under 
the order Tubularia*, and buckets the latter with the Qynmo- 
blastea of Allman. But Allman defines the Gymnoblastea as 
Hydroida destitute of a hydrotheca, whereas in the Spongi- 
colidm the hydrotheca is a most conspicuous object. The mis¬ 
interpretation probably arose from confusing the hydrotheca 
with the bydrophyton. The sessile tubes (hydrotheem) of 
Stephanoscyphus can scarcely be considered homologous with 
the tubes of Tuhularia . 

In its general appearance Stephanoscyphus Allmani 
resembles a Calyptoblastic Hydroid ot the Lajfretetype. Prof. 
Allman is of opinion that whether the ridges in the gastric 
cavity have a lumen or not, the Spongicolid® should be 
separated from the Gymnoblastea and Calyptoblastea. Prof. 
Schulze concludes the paper embodying his researches on 
Sponqicola fistularis with the following observations * : — 
li It seems we can speak from abundant evidence that Span* 
aicola Jistularis is the Scyphistoma foim of an Acraspedote 
Medusa; nevertheless I repeat that we must first investigate 
the whole generation-cycle before the true position of this 
form can be determined.” 

The specimen of Stephanoscyphus Allmani does not furnish 
Us with any further data which would help to satisfactorily 
solve the problem of the systematic position of the Spongi- 
colidm. Since there are objections to classing this tamily 
under the Gymnoblastea and Calyptoblastea, it will be advis¬ 
able to retain the order Thecomedusse (Allman), though this 
has been objected to by Claus. 

Order TIIECOMEJ>USzE, AUuian. 

Family Spougicolid®, Claus. 

Genus STEriUNOSOYPiius, Allman. 

Stephanoscyphus mirab%Us 1 Allman. 

Stephanoscyphus simple Allman. 

Stephanoscyphus A1lmani } n. sp. 

Genus Spon<ucx)LA ; F. E. Schulze, 

Spongitola Jistularis } F. E. Schulze. 

* Arch, naikr. Anat. lid xiii p, 810. 
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POLYZOA. 

Chjlohtomata. 

JEtea trumota, Landsborough. Tizard, 27 fath. 

Eucratea chelata, Li mucus. Tizard, 2 fath, 

Catenicella elegancy Busk. Tizard, 6 fath. 

Catenaria otophora } n. sp. Tizard, 27 fath. 

Farcimia cereus, Pourtales. Tizard, 6 fath. 

Scrupocellaria cychstoma^MHk, Tizard, 27 fath. 

- securifera, Busk. Tizard, 27 fath. 

Caberea lata, Busk. Tizard, 27 futli. 

Bugula scaphoides, n. sp. Tizard, 27 fath. 

Didymia simplex, Busk, Tizard, 27 fath. 

Membrnnipora crassimarginata, Hincks. Tizard, 27 fath. 

- hastilis, n. sp. Tizard, 27 fath. 

<7 ribrilina radiata, Moll. Tizard and Macclesfield, 6-30 
fath. 

- annulata, Fabvicius, vav. setosa (now). Tizard, 27 fath. 

Steganoporella magnilabris , Busk. Tizard, 27 fath. 
Thalamoporella liozieri, Audouin. Tizard, 27 fath. 
JSmittipora antiqua, Busk. Tizard, 27 fath.; Macclesfield, 
36 fath. 

Mieroporella ciliata, Pallas. Tizard, 27 fath. 

— Mahisii, Audouin, Tizard, 27 fath. 

violacm, Johnston, var. plagiopora, Busk. Tizard, 27 
fath, 

— cosctnophora, Iteuss. Tizard, 35 fath. 

Chorizopora Brongniartii, Audouin. Tizard, 27 fath. 
Tulumlaria cereoides , Ellis & Solander. Tizard, 27 fath. 
Lejjralta foramimgera, Hincks, var. Tizard, 36 fath. 

— bnchwa, Busk. Tizard, 27 fath.; Macclesfield, 36 
fath. 

- quadrata , Busk. Tizard, 27 fath. 

- Poissonii, Audouin. Tizard, 27 fath. 

- - turrita, Smitt. Tizard, 27 fath, 

—— onucha , n. sp, Macclesfield, 36 fath. 

— cleidostoma , Smitt. Tizard, 27 fath. 

Pkylactella geometrim, n. sp. Macclesfield, 86 fath. 
Mucronelfa Thenardii, Audouin. Tizard, 27 fath. 

Bmittia rostriformis , Kirkpatrick (var,). Tizard, 27 fath. 

- reticulata, J. MacGillivray. Tizard, 27 fath. 

Porelta malleolus, Hincks. Tizard, 27 fath, 
fichiznporetla Cecilii, Audouin (var.). Tizard, 27 fath. 

- unicornis^ Johnston. Tizard, 27 fath. 
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Schizoporella venuaia , Norman. Tizard, 27 fath. 

- tyncoides, Bidley. Tizard, 27 fath. 

Mastigophora Uutertrei, Audouin. Tizard, 27 fath. 

Betepora monilifisra , P. MacGillivrav. Macclesfield, 27 fath. 

-- phcenicea, Busk. Tizard, 35 fath. 

-—-pectinate, n. sp. Macclesfield, 27 fath. 

CeUepora Costazii , Audouin. Tizard, 27 fath. 

CYCLWroMATA. 

Crista setosa, P. MacGiUivray. Tizard, 27 fath. 

— — elongate, M.-Edwards. Tizard, 27 fath. 

Stomatoffora granulate, M.-Edwards. Tizard, 27 fath. 
ldmonea pttlcherrima, n. sp. Tizard, 6 fath. 

Diastopora sarniensis^ Norman, Tizard, 27 fath. 

Lichenopora simplest, Busk. Tizard, 2 fath. 

— capillata , u. sp. Garvan, 6 fath. 

Ctknostomata. 

Valkeria uva, Linnaeus. Tizard, 27 fath. 

Flustrdla fabdlaris, n. sp. Tizard, 32 fath. 

Oylindrwium dilatetum , Hincks (var.). Tizard, 27 fath, 
Buskia setigera , Hincks. Tizard, 27 fath. 

Pedicellinid®. 

Barcntsia gracilis, Sara. Tizard, 27 fath. 

- discrete, Busk. Tizard, 27 fath. 

Loxosomid®. 

Loxosoma crassicauda, Salcnsky (? sp.). Tizard, 27 fatli. 
Catenicella elegans, Busk. 

The spocimen consists only of a small fragment. The cells 
arc very minute and transparent; but, apart from the differ¬ 
ence in size of the cells, the specimen possesses all the cha¬ 
racters of C. elegans . 

Hdb. Tizard Beef, 6 fath. 

Catenaria otophora , n, sp. (PI. V. figs. 1-1 c.) 

Zoatium slender. Zocecia in single series, not gemmate, 
with horny joints; long, ovate, produced below into a 
hyaline tube forming an obtuse angle with the body; front 
Ann. dk Mag. JV. Hist. Sor. 0. Vol r. 2 
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surface fiat and punctured, dorsal surface smooth, ven« 
tricosc ; lateral surfaces with throe large round pores ; orifice 
subquadrate, with a concave lower border, 

A small vertically-placed avicularium with pointed mandible 
on each side of the oral end of the cell. 

Hah. Growing on Algfe, Tizard Reef, 27 fath. 

Bugula scaphoides ) n. sp. (PI. TV. fig. 1.) 

Zoarium reddish brown; branches slender, spreading hori¬ 
zontally; about eight to ten cells to each internode; zocecia 
alternate, boat-shaped, broad at the ora! end, much contracted 
below, the area occupying almost the whole front of the cell; 
small stalked avicularia very convex dorsally ; and with curved 
beaks, rising from the nairow produced portion of the cell. 

OcBciumr Stout branching chitinous tubes given off from 
the dorsum of each cell. 

Dimensions of zooeeium : length # 9 mm., breadth 2 mm. 

„ „ avicularia : length *08nun., breadth *04 mm., 

height (including stalk) *08 mm. 

Hal. Tizard Reef, 27 fath. 

Memhranipom hastilis, n. sp. (PI. V. fig. 3.) 

Zoarium incrusting. Zooecia large, oval; front entirely 
membranous; operculum without a hinge ; placed transversely 
at the head of each zooeeium an ear-shaped vibracular cell, 
toothed on one margin, with a vibraculum shaped like a 
double-edged spear. 

Jfab. Incrusting coral: Macclesfield, 36 fath. 

In the position and shape of the vibraculum this species 
resembles certain forms of Cupularia. The present form is 
simply incrusting, the zoarium not presenting any definite 
shape. 

Cribrilina annulate , Fabricius, var. setosa , n. var. 

(PI, V. fig. 4.) 

The zocecia are large, with from 6-8 rows of pores on each 
side of a slightly marked central ridge. The proximal border 
of the orifice is pectinate. At the head of each zooeeium a 
small square avicularian cell, with an acute vibraculoid 
mandible. 

Hab . Incrusting shell; Tizard, 27 fath. 

Microporella co$einophora } Reuss, var. (PI. IV. figs. 5, 5 a.) 

Eschat'a coscinophova, Reuss, Foss. W, Tertiarb. p. (\7. pi. viii. fhr. 20; 
Stolieriia, Sitaungsb, Akad. Wise. Wien, Bd, xiv. Abfch. 1/1802, 
pLii.fig.ll f pL&fig«. 1,2. 

Zoarium forming slender, fiat, bilaminate branches, from 1 
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to 1*5 mm. in diameter j front surface of young* marginal 
jBOcecia with from 4-8 circular stellate pores: orifice semi¬ 
circular with straight lower border, at each ena of which is a 
small aviculariura with a small pointed mandible; in older 
cells the surface of the zooecium is sunk at the bottom of an 
oval depression, and one of the lateral avicularia rises on a 
calcareous stalk to a level with the general surface; a row of 
small avicularia present along the margins of the branches, 
and occasionally at the bases of the zocecia. 

Ilab. Tizard Reef, 35 fath. 

The Tizard-Reef specimen closely resembles Btuliczka’s 
figure in Sitz. Ak. Wias. Wien, Bd. xiv. pi* iii* fig. 1. Here 
there is a knob rising from the centre of a dark depression* 

Lepralia lottchwa , Busk. 

Lepralia lonoh *?a, Busk, Chalk Hep. p. 140. 

Lejiraiia veetita, Ilincka, Ann. & Mag. Nat. Hist (5) 188/5, xv. p. 260, 
pi. ix. 

Mr. Waters, in his Supplementary Report on the 1 Chal¬ 
lenger 1 Polyzoa (p. 28), remarks that, without a more 
complete examination, he is unable to decide whether or not 
these two forms are identical. A plentiful supply of 
material enables me to state that the two species are syno¬ 
nymous. The opercula vary slightly in appeararcc, According 
to the mode of preparation; but the same variations (in 
appearance only) were obtained both in specimens from the 
Tizard Bank and from the r Challenger 1 collection. Further, 
Mr, Hincks’s description applies in every detail to the 
specimens from the Ouina Sea, 

Hob, Tizard Roef, 27 fath* 

Lepralia foraminiyera, Ilincks, var. 

Lepralia foramniaera t Hindis, Ann. & Mag. Nat. Hiat. (6) 1883, xi. 
p. 200, pi. vii. ng. 1. 

Hah. Incrusting coral, Tizard Reef, 35 fath. 

The variation consists in the presence of a peristome 
laterally and behind the mouth, and of an avicularium shaped 
like the spout of a jug, with a long narrow acute mandible, 
on the front wall of the ceil. 

Lepralia guadrata, Busk. (PL V. figs. 2, 2 b) 

MncrmeUa quadrate, Bunk, Ch&ll. Rep. p. 150, pi. xvii. 

This species is removed from the genus Mucronella because 
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it does not possess the feature characteristic of that genus, 
viz- a mum. The process present on the proximal border of 
the orifice is a prolongation of the front wall of the zotneium, 
which fits into a concavity in the operculum. The operculum 
possesses a peculiar framework. The ovicella are of immense 
size in comparison with the zoa*oia, and the orifices and 
opercula of fertile zo<ceia are enlarged and modified. 
llab. Tizard Reef, 27 fatk. 


Lepralia onucha } n. sp- (PI. V. figs. 5, 5 a.) 

Zoarium incrusting. Zooccia dull brown, *8 mm. long by 
•5 broad; surface flattened, lining at the oral end; walls 
thick, opaque, smooth, glistening ; orifice rectangular, *2 nun- 
in length by *14 mm. in breadth, with slightly concave lower 
border, surrounded at the sides and hack by a low peristome. 
Aviculuria 0. Oeeeium forming an ill-defined swelling at the 
hack of the peristome. 

Operculum rectangular, *2 mm. in length by *14 mm. in 
breadth; with a thick rim surrounding the proximal half, 
with knobs for muscle attachment; giving off from about the 
middle of the upper suifaee a chitinous claw r , which fits 
posteriory into a groove in the ponstomc. 

Hub. inciusting eoial; Macclesfield, 36fath, 

Phyla ctella geometrica, n. sp. (PI. V. figs. 7-7 c .) 

Zoarium incrusting. Zocccia ovate-elongate, slightly van- 
tricosc; fiont wall smooth, hyaline, bounded by an areolated 
margin ; zoneeia rising anteiiorly to a tall cylindrical peri¬ 
stome; primary orifice quadrangular, with three denticles; 
by the side of the peristome a shallow rudimentary avi- 
eulaiium (in many cases aborted or absent), with broad 
pyriform mandible. 

Ooecium globose, punctured, h\aline. 

Hah . incrusting coral j Tizaru Reef, 35 filth. 

Mueronella Thenardii , Audouin. (PI. IV. figs. 2-2 i.) 

JFlmtra Thenardit, Auiiouin; Suviguy, Dcscr. dr i’hlgypte, pi. x. 
figs. it a . 

Zoarium incrusting. Zooccia large, ventricose, with thick 
glassy walls, perforated by large round pores ; from the middle 
of the lower border of the orifice a stout trideutale or cross¬ 
shaped process arises. 

Orifice quadrate, with a central hammer-shaped and two 
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lateral sharp incurved denticles; gigantic avicularia, projecting 
obliquely forwards, with large spatulate mandibles. 

Ooeoium subglobose, prominent, slightly flattened in front; 
perforated by numerous pores, giving it a frosted appearance. 

Ilab. Tizard Iteef, G lath. 

Smittia rostrijbrmis, Kirkpatrick. 

Ilab . Tizard Reef, 27 fatli. 

The specimen from the Tizard Reef varies slightly from 
the type specimen from Mauritius. The avicularium in the 
former does not project vertically upwards from the front of 
occciuni, but is situated obliquely along the border. 

Schizojwrelta Cecil ii, Audouin, var. (PI. V. fig. 8.) 

The specimen illustrates in a striking manner the transition 
from the zoaudnl to the avicularian cell. The avicularia 
differ externally from the zoercia in the prolongation of the 
operculum into a bioad spatulate mandible and in the 
presence of from four to six short spines round the upper 
margin of the cell. The notch in the orifice and the separ¬ 
able opemilar shaft which fits into it arc present both in the 
zouecial and avicularian cells. 

Ilab . lucrusting coral, Tizard Reef, 6 fath. 

Rctepora pcctinata , n. sp. (PI. V. figs. G-6 c.) 

Zoariurn slender, branching freely without forming fenestras; 
zooecift flat, smooth, riiontboidal, rising anteriorly to a tall 
tubular hyaline peristome, equal in height to the length of the 
cell: summit ot peristome denticulate, within the margin a 
circle of horizontal denticles. On the front of the l»ody of the 
coll a small avicularium with a short broad spatulate mandible. 
Dorsal surface vibicate, showing areas of the individual 
zooeciaj small avicularia scattered about. 

(tecium very small, globular, hyaline, with a faintly marked 
vertical ridge, from each side of which radiate concentric striae. 
Chitinous appendages. Operculum quadrangular; length 
•08 mm., breadth *06 mm. 

//ai« Growing on lltUpora monilifera ; Macclesfield, 27 
fath. 

The single specimen of this beautiful species is about half 
an inch in height. 

In the mode of branching, and in the presence of a high 
tubular peristome, the specimen resembles Turrit iy era »tellata f 
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Bunk. The remarkable position of the ovieells in the latter 
species,as elucidated by Mr. Waters (Suppl. Iiep. ‘Challenger’ 
Polyzoa, p. 22, pi. i. figs. 22, 25), separates Turritu/era from 
Ueteporu, lietepora pectinata } though branching freely, and 
with the tubular peristome, is not classed under Turritigera } 
because its ocecium is in the usual position. 


ldmonea pulcherrima, n. sp. (PI. IV. figs. 6-6 5.) 

Zoarium decumbent, diehotomously branched ; the branches 
occasionally united by cross bars. Zooeeia rather large, in 
alternate series of two or three, increasing in height from 
within outward, hyaline, punctured. 

Ikneal suiface punctured, marked wdth longitudinal lines 
and faint concentric stria*, w ith calcareous radical processes. 

Ooecium forming a flattened punctured inflation, whence 
arises a cui ved tube expanded at the orifice, and with the 
margins rolled out. 

Hah, Tizard iieef, 6 fath. 

In this species the ooeeial orifice has become, greatly modified. 
In the specimen all the orifices are turned in one direction, 
towards the periphery of the colony. 


Diastopora sanuenst8 } Norman. 

JHartopora rn'menain^ Norman, Ann. Nat. Hint. (3) xiii p. 80, pi. xi f 
%k. 4-0, liiudh, Brit. Mar. Pol. p. 403, pi. Ixri. %*. 7 9. 

JIab. Growing on coralline; Macclesfield, 36 fath. 

The tubules do not project from the summit of oporeulate 
zca'cia, as they generally do in British specimens, but are 
within the zooreial tubes and concentric with them. If these 
tubes arc vasa deferent ia, the specimen is monoecious, since 
ovicells are also present on the zoarium. 

Lichenoj)ora atpiUata } n. sp. (PL IV. figs, 4, 4 a.) 

Zoarium composed of confluent disks (meandrine), concave 
in the centre, with a somewhat thick laminar margin. 

Zooria in uniaeriul radiating scries, with two or three rows 
of cancclli between. Zooeeml orifices oval, much produced on 
the central side, with from 6-12 fine setose processes on the 
margin ; numerous calcareous bristles growing from the body-* 
wall. Cancclli rounded, about half the diameter of the zoceeut, 

Ooeeia scattered, each forming a conical swelling, produced 
into a wide tubular orifice. 

JIab. Garvan Keef, 6 fath. 
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Flu8trella flabellaris^ n. sp. (PI. IV. figs. 3, 8 a.) 

Zoarium brown, forming a flat soft flexible expansion, 
loosely adnate to the suiface on which it grows, extending by 
narrow ligulate anastomosing processes. Zocecia large, long, 
hexagonal, 1*2 mm. by *6 mm., flattened, rising at the oral 
end to a tall tube (*(5 mm. in height in retracted state), with 
flat sides. No spines. Ctenoatome? Tentacles o£ polypidc 20. 

Hah . Growing over a sponge (Axinella) ; Tizard, 32 fath. 

Loxoeoma crassicauda, Salensky, ?sp. 

Loaonoma crtmicauda t Salunsky, Ann. Bci. Nat. 0 s&io, vol. v. p. 2, 
pi. xii. figs. 1,2; Etudes sur Ion Bryozaires Entoproctes, 

The specimens have the tentacles retracted, so that it is 
difficult to accurately determine the number of them. In 
general appearance,in the relation of the stalks to the polypides, 
3n the arrangement of the buds, and in the absence of a basal 
peduncular gland, the specimens answer to the description of 
L . cramcauda. The material is scarcely sufficient for the 
purpose of making a aatisfactoiy diagnosis. 

nab. Growing on algae; Tizard Reef, 27 fath. 


EXPLANATION OF THE PLATES. 

Plate III. 

lig. L Sfejihanmeyphu* Allrnnni, n. «p., natural size. 3 a. II)drotheca, 
showing the polvp with gaatval ridge# and introverted tentacle. 
X 60 diam. 1*. Section of hydrotheca, showing internal 
ohitmouH processes, x tX) dium 

Fg. 2. SStrphitnmyphu* simple*, Allman, natural size. 2 a. Section of 
hydrotheca, X 00 diam. 

Fig. 8. Ztwttyhykur Uzardemut, n. sp., natural size, 8a. Branch, X 40. 
8 6. Show nig paired basal sarcothecsD. 8r Portion ot amain 
branch, showing bundles of tubes trom which arise sarcotheeto. 
Sd. Hydrotheca, X 100 diam, 


Plate IV, 

Fig. 1. Bugula sraphoi(k$, n. sp., X 00 diam, 

F%g. 2. AfucrtmeUa Thtnardii, Audouin. 2 a. Tridentate orifice. 2 6. 

Mandible. * 

Fig. 8. FkatrslUifiaheUaris, natural size. 8 a. Ditto, X 60 diam. 
tig, 4 . Lichenvpora capiUata , x 4 diam. 4 a* Zooscium, X 60. 4 6* 

Ocecium, X 80. 

Figs. 5, 5 a. Mirroporsila cosctnaphora^ Iteuss. 

F%g. 6, Idinoim pukherrima, natural m*. On. Oosciuw. 66. Ooacial 
orifice. 
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Platk V. 

Tigs* 1, ] n, 1 6, Catenariu otophora , n. ap. 1 r. Operculum. 

Fig. 2. Lry>rali(t quadrata , Busk. 2 <7, Opereulum. 26. Operculum of 
fertile cell*. 

Jfy. ft. Membrtmipara hastily, n. sp. 

»}/. 4. ('rihnlnut annul a ta, fabricms, var. setosa. 

Fit/ fi. Lc/nalia mine ha, u. njj. fin, Operculum. 

Fig. 6. Itvtepora pact mat a , n. sj>, natural ftize. 0/1,06, Anterior and 
(lorn! flurfarefl, X 00 cliam. Oe. OpeieuUnn. 

Fig. 7. VhglacteUa geometnva, n. sp. 7 a. Tnclentnte oritiee. 7 6. Oper¬ 
culum. 7 <*. M audible. 

Fg. 8. Sehizopitrella (crilii, Audoum, \ar. 


TIT .—Descriptions of twelve new Species of Lycronidse from 

West Africa and one font the Salomon Islands, in the Col¬ 
lection of Herbert Druce . By HAMILTON II. DurCL, F.E.S. 

1. Epitola pinodes , Bp. n* 

cJ. Uppcrside dull black. Fore wing with a patch of 
scarcely perceptible dull bluish scales in and below the coll. 
Hind wing more or less covered with dull bluish scales, 
excepting the margins. 

Underside dull light reddish brown. Fore wing with the 
lower half black, extending from the base to near the outer 
margin. Hind wing with no markings. 

Head, thorax, and abdomen black ; legs black, with white 
spots; antenme black above, alternately spotted with black and 
white below. 

Expanse If inch. 

I lob* W. Africa, Lagos. 

This Bpccies is not nearly allied to any other, but in form 
and size approaches E. dunia , Kirby, 


2. Lycarnesthes lithas , sp. n. 

J. Unperside.—Fore wing dull glossy brown, darker on 
the costal and outer margins; bright violaceous from the base 
along the inner margin, extending upwards into the cell and 
bordered by the lower median nervule. Ilind wing bright 
violaceous, apex tipped with brown; the margin very nar* 
rowly bla<k from the apex to the anal angle; the iuner mar¬ 
gin covered with whitish hairs. 

Underside brownish white, with light brown lunular 
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markings, bordered outwardly with white, viz, a mark at the 
end of the cell, beyond that an irregular band reaching from 
the costa, where it is narrowest, and gradually widening 
towards the inner margin; beyond this a marginal row of 
lunules. Hind wing : a mark at the end of the cell and an 
irregular rather broad band beyond, darker towards the anal 
margin; a dark spot near the base just below the subcostal 
nervuro and a smaller one near the base close to the anal 
margin; two small orange spots with silvery blue scales at 
the anal angle. 

Expanse inch. 

Jiao. W. Africa, Addah. 

This species is allied to L . thyr*i$ } Kirby, but is violet in 
place of blue above, and on the underside the markings arc 
much larger. 


3. Pi the cops steirema, sp. n. 

$ ? . Uppcrside dull black, with a broad white oval band 
extending from the subcostal nervure in the fore wing to 
about the second subcostal nervulc in the hind wing. 

Underside.—Fore wing white, with the costal margin very 
narrowly, the apex and outer margin rather broadly, black; 
several small black spots on the costal margin. Hind wing 
white, with a large black «jK>t near the centre of the, inner 
margin ; the outer margin rather broadly black. 

A row of black lunules common to the outer margins of 
both wings bordered inwardly and outwardly with white. 
Head, thorax, and abdomen black above, white below; lega 
white; antenna) black, spotted with white below. 

Expanse inch. 

Hob. Solomon Islands. 

4. Larinopoda aspidm, sp. n. 

. Uppcrside.—Fore wing white, the costal margin nar¬ 
rowly, the apex and outer margin rather broadly, bordered 
with dull blackish brown. Hind wing white, bordered with 
blackish brown from the apex to the anal angle. 

Underside.—Fore wing as above, with a brownish spot at 
the end of the cell adjoining the costal border. Hind wing 
bordered as above, with the dark patch near the apex (which 
is so conspicuous in L . lirma } Ilew.) included in the marginal 
border; a large black spot between the ccll'and the Timer 
margin, but no spot in the cell. 

$ . Uppcrside.—Fore wing as in male, but rather more nar- 
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rowlv bordered, the border scarcely reaching to the arml angle. 
Hina wings pure white, with the fringe only brownish. 

Underside.—Fore wings as above. Hind wings bordered 
with blackish brown from the apex to the anal angle, but less 
broadly than in the male, so that the apical patch is loft 
almost free. There is also the black spot between the cell 
and the inner margin. 

Head black; thorax and abdomen whitish ; legs and palpi 
yellowish red ; antennas black, annulate with white. 

Expanse l£~lg inch. 

Ifab, W. Africa, Lagos. 

This species, although allied to L, vnripes, Kirby, can be 
readily distinguished by its much broader borders and by the 
aliaence of any B|K>t in the cell of the hind wing below, in that 
lespect approaching L . lircata , llew., from Old Calabar. I 
may also add thal in the eight specimens 1 have examined 
(five males, three females) there is no appreciable difference 
in the width of the border, and the spots below are identical 
in all cases. 


5. Spalffis lemolea , sp. n. 

c?. Upperside.—Fore wing white, the base, costa, apex, and 
anterior margin rather broadly brown, IImd wing white, 
with a well-maiked minute black line running along the mar¬ 
gin from the apex to the anal angle, thickening slightly at 
each nervule. 

Underside white, with rows of thin, irregular, brown lines, 
much as in &. spins, Westw., but less thickly covered. The 
marginal black line present on hind wing as on upperside, 
also on fore wing from the apex to the anal angle. 

$ . Upperside.—Fore wing as in male. II ind wing bordered 
with brown from apex to the unul angle. 

Underside as in male, except that the marginal line is 
replaced by a small black dot at the extremity of each nervule. 

Head, thorax, and abdomen brown; an tenure brown j legs 
white, with black spots. 

Expanse, 1J, ? inch. 

Jiao, W. Africa, Lagos, 

This species, although somewhat allied to 8> epius , Westw., 
on the underside, is distinguished, apart from its larger size, 
by the pure white wings. On the upperside the female of 
this species bears a close resemblance to Larinopoda muhata , 
Dewitz, as figured in i Lopidoptera Exotica 1 by Mr. H. G. 
Smith. 
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6. Spalgis piles, sp. n. 

? ♦ Allied to S. lemolea , but the internal area# of both 
wings light straw-colour and the costal margin of the hind 
wing broadly bordered with brown from the base to the apex, 
where it joins the outer marginal border. 

Expanse 1 $> inch. 

Hob. W. Africa, Gambia. 

This species can be at once distinguished from the pre¬ 
ceding by the broad border to the costal margin, as described 
above. 

I have no hesitation in placing these two species in the 
genus Spalgifiy as they agree well in all generic characters 
with 8. epius, Westw., notably the extremely short antennal 
and the pointed fore wing in the male. 

7. Hypolycama liar a, sp. n. 

cJ. Unperside.—Fore wing black, with the basal third suf¬ 
fused with light blue; an oval patch of thick, shining, light 
brown scales at the end of the cell. Hind wing black, suffused 
with light blue from the third median nervule to the inner 
margin: tails white, with black lines down the centres: a 
dark red spot bordered with black at the anal angle. 

Underside whitish, with a transverse brown band common 
to both wings and a black marginal line. On hind wing a 
large black spot bordered inwardly with yellow between the 
first and second median nervules and a largo crimson patch 
at the anal angle with a small black spot. 

Head white; thorax and abdomen covered with bluish- 
white hairs; palpi black above, white below; antennae and 
legs white, animated with black. 

When held at an angle this species exhibits the brilliant 
purple gloss common to the group, but more especially towards 
the anal angle of the hind wings. 

Expanse 14 inch. 

JJab . W. Africa, Addah, Lagos. 

This species is distinguished by the light colour of the blue 
above. On the underside the markings aro arranged as in 
tf* antijhunusy Hew., but the tails appear much shorter and 
thinner. It has also the patch of scales on the fore wing 
above as in //. naara , Hew. 

8. Hypolyc&na kadiskos , sp. n. 

Upperside dull brownish purple. Hind wing with 



28 Mr. H. H. Druce on nm Species (j/Lycwnidee. 

three indistinct hlack marginal spots, bordered inwardly with 
white, towaids thr anal angle; the inner margin brownish, 
clothed with white hairs. 

Underside brownish w lute, with a blown band and markings 
arranged as in //. halita, Hew,; but, in addition to these, a 
short distinct brown lino at the end of the cell in the fore 
w ing and a small brown spot on the costal margin near the 
base on hind wing; fringe white; tails considerably shorter 
than in II. haU'ta. 

Head, thorax, and abdomen brownish; legs and antennas 
whitish, anmilated with black. 

Expanse 1$ inch. 

Hat k W. Africa, Lagos. 

This species, w hich somewhat resembles TL Iluxtoni on 
the upperside, would appear to be intermediate between II. 
hatita, 11 ew., and 11. pnitippus, Fabr., on the underside. 


9. Vendorix avrulca , sp. n, 

c?. Upperside.— Fore wing glossy blue, with a darker patch 
at the end of the cell; the apical third and the costal margin 
blackish brown. Hind wing glossy blue, with the costal 
margin blaekish brown and the inner margin greyish. 

Underside light biown, with indistinct markings arranged 
as in D . diyllus ) Ilew., and a jet-black raavk on the fore 
wing just above the centre of the submedian nervure. On 
the hind wing a black spot, bordered inwardly with yellow, 
between the first and second median nervulea ; lobe black, 
with yellow above; the tuft of hairs attached to the inner 
margin of the fore wing below is black. 

? . Upperside.—Fore wing dull light violaceous blue, the 
costa, apex, and outer margin broadly brown. Hind wing 
blue; costal margin and apex broadly, and outer margin nar¬ 
rowly, brown ; lobe black, bordered above with yellow. 

Underside as in male. 

Head whitish ; antennas black, annulatcd with white ; legs 
white, spotted in front with black. 

Kxoanse, $ ? 1A inch. 

I lab. W. Africa, Lagos. 

On the underside this species is allied to I ). diyllus^ Hew., 
which also has the black mark as described above. llewdt* 
son's figure (71) on pi. v. h of the Supplement to his Lycajiiitbe 
is almost unrecognizable. On the upperside it is distin¬ 
guished by the much larger areas ot blue, the blue of IK 
diyllus being of a greenish hue. The hairy tuft on the inner 
margin of the fore wing below is yellow in I). diyllus. 
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10. Jolaus menas, sp. n. 

(J, Upperside.— Foro wing brilliant light blue, near I. 
lasts ^ Hew., in colour; apex and outer margin black, ex¬ 
tending to the lower median nervule; costal margin narrowly 
black except at the base. Hind wing blue as above, the outer 

S in from the apex to the anal angle very narrowly bor- 
with black; a large triangular natch of thick black 
scales commencing just ubovc the subcostal nervure and 
extending outwards along about one third of the first subcostal 
nervule and downwards to the blue; the costal margin 
shining greyish. 

Underside.—Fore wings pure white. Hind wings much as 
in 1. tutus. Hew. 

? . Upperside.—Foie wings pure white, with the costal 
margin, the apical third, and the outer margin blockish brown, 
which extends to the posterior angle ; the base suffused with 
light blue, extending well into the \*ing. llind wing pure 
white, witl^thc apex blackish brown ami a well-marked dark 
line extending from the apex to the inner margin just above 
the lobe; beyond this and close to the margin a row of 
blackish markings reaching from the apex to the second 
median nervule; the lobe brick-red, with a black spot and a 
few metallic blue scales; a large bright orange spot, bordered 
inwardly and outwardly with biown between the first and 
second median nervulcs, and another smaller orange spot 
between the submediau nervure and the first median nervule; 
suffused with blue at the base, but not to the extent of the 
fore wing. 

Underside pure white, in some specimens a slight indi¬ 
cation of an outer-marginal line to fore wing. Ilmd wing 
as in male, but the red spot between the first and second 
median lighter in colour. 

Head white ; thorax bluish ; abdomen white ; legs white; 
palpi white, tipped with black, 

Expanse, <$ 1|, ? 2 inches. 

.Bab. W. Africa, Gambia. 

The orange spot between the submedian nervure and the 
first median nervule on the hind wing of female above appears 
somewhat variable, as in some examples it is very small and 
in others replaced by a blackish mark. The female of this 
species bears a close resemblance to the female of L ismetnas , 
Kiug (which is exactly like the male with the exception of 
the scaly patch on the hind wing at the base of the median 
nervulea), from which it is distinguished by the well-marked 
inner line on the hind wing above, by the greater suffusion 
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of blae at the bear, and by the orange spot on the hind wing 
above being invariably bordered on the inner aide with brown. 
In L iemenias this spot is closer to the margin than in L 
menus. 

In a male of this species from the same place the black 
lines on the hind wing below have entirely disappeared and 
likewise the yellow spots on the hind wing of a female above. 


11. Ivlaus lukabasy sp. n. 

g. Allied to /. iultt&y Hew., but without the greenish 
gloss. 

ITppersiilc.—Fore wing brilliant blue, with the costal mar. 
gin and apical third black. Hind wing blue as above, with 
tour distinct marginal spots of black placed Iwtwcen the 
nervules, commencing between the submedinn nervure and 
the first median nervule and continuing upwards. 

Underside pure white, with a trace ot a short black lino 
above the lobe only; a very minute brick-rcd sppt between 
the first and second median nervules j lobe brick-red, with a 
large black snot on the outer edge ; the tuft of hair which is 
attached to the margin of the fore wing below is yellow. 

Expanse 1 fa inch. 

IJab . \V. Africa. Gambia. 

This species is distinguished from I. iulus by the black** 
bordered costal margin and by being without the greenish 
gloss above, and by the absence of all lines oa the underside. 

12. Iolau* paneperata, sp. n. 

<f. Uppcrside : allied to /. lukabas , but smaller; tbe costal 
margin bordered with black, as in that species. 

Underside.—Fore wing white, with two almost invisible 
greyish lines running parallel with the outer margin. Hind 
wing as in /. talus, Hew. j the tuft of hair ou the inner mar¬ 
gin Wow is black. 

Expanse 11 inch. 

Hob. W. Africa, Lagos. 

This species can be distinguished from the preceding by its 
smaller size and by the difference in the colour of the tuft of 
hair attached to the margin of the underside of the fore wing. 


13. Iolaus tasptSy sp. n. 

c?. Allied to L ia*is } Hew. Upperside rather darker blue, 
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with a brilliant greenish glossy the shaped inner margin 
of the fora wing (which in L iasis is edged with white) blue; 
the shining patch near the base on the bind wing black in 
place of greyish, smaller, and not margined with white; the 
anal angle black* 

Underside.—Fore wings as in I. iasis. Hind wings with 
the space, which is contained between the black line over the 
lobe and the inner margin, orangc-rcd, with an irregular line 
of silvery blue through the centre. In /. urns the margin 
only is bordered from the lobe to the end of the black lino. 

Head puie white. 

Expanse 1A~1# inch. 

I/un, W, Africa, Addah. 

Distinguished by the darker blue and the greenish gloss 
above and by the large patch of red at the anal angle below. 

We have specimens of /. tlasts also from Addah. 


IV .—Description of a new Species of Crocidura from the 
Amur Region. Uy U. E. Dobson, M.A., F.R.S. 

The species of Crocidura arc generally as characteristic of 
the tropical and subtropical parts of the Eastern Hemisphere 
as those of the genus Sore# are of the temperate and subarctic 
regions. It is therefore interesting to record the discovery of 
a species of the first-named genus at so high a latitude as 
that through which the River Ussuri flows. The type of 
this species, which proves to have been hitherto undescribed, 
was found by me in the collection of the Zoological Museum 
of the Imperial Academy of Sciences at St. Petersburg. 

Crocidura lasiura. 

Larger than (7. araneus and differing from that species 
conspicuously in the much longer, denser, and darker coloured 
fur, which is almost the same on both surfaces, in the hairiness 
of the tail, which is well covered with short hairs from which 
long ones project, in the much larger size of the pes and 
man us, and in the remarkable elevation of the premaxillary 
bones* Whereas in C. araneus the anterior maxillaiy tooth 
exceeds the third incisor in cross section at the base, in this 
species the third incisor considerably exceeds that tooth in 
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cross section viewed from without; and while in this species 
the anterior maxillary tooth is close to and slightly internal 
to the last prcmolar, in O', 
araneus it is separated by a 
narrow space. The anterior 
incisor has a well-developed 
posterior basal cusp, the tip 
of which is received into a 
well-marked depression in the 
anterior mandibular tooth. 

These arc the characters of the 
teeth in the type, a still imma¬ 
ture female, in astill younger 
female specimen, fiom Corea, x 7 

in which the front upper incisor 

has not quite descended, the anterior mandibular tooth has 
the notch well defined, the tip ot the anterior maxillary 
tooth is about equal in vertical extent to that of the anterior 
basal cusp of the last premolar, while the third incisor does 
not equal the anterior maxillary tooth in vertical extent. 

The ears aie comparatively smaller than in C, araneus and 
the upper internal fold of the conch is very shallow. 

Fur, as far as can be known from the examination of the 
specimen in alcohol, dark reddish brown on the upper surface,, 
the extreme tips of the hairs beneath very faintly ashy. The 
tail is as densely covered with short fur, which forms a pencil 
at the extremity, as in average examples of Sorex vufgaris } 
of a dark biown colour, from which long, fine, greyish hairs 
project. The maims and pes are well covered with short 
brown hairs, some of which project beyond the claws. Ears 
more densely clothed with short hairs than in O. araneus . 

No trace of a lateral gland, as, indeed, might be expected 
in a female specimen, especially in one not yet full-grown. 

Length, head and body 65 millim., tail 32, eye from end of 
muzzle 12£; ear, length 8; elbow to end of middle digit 
without claw 19^ ; maims 8^, pes 13|; distance betweon tips 
of first upper incisor and last prcmolar 5. 

The skuII shows that the type is immature, for the basi- 
occipital suture is still open, and as it exceeds the largest 
Bjttcimens of (7. araneus in the length of the forearm, manus* 
and pes, full-grown specimens must be considerably larger. 

TJah. Manchuria (Ussuri River, a tributary of the Amur)* 
Corea (Fusan). 

The above description of this, the most northerly species 
of the genus as yet known, is taken from the type, which is 
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preserved in the collection of the Zoological Museum of the 
Imperial Academy of (Sciences at St. Petersburg, and from a 
specimen in the collection of the Koval Zoological Museum 
at Florence *. 


V, — Description* of new Pectinicorn Goleoptcra. 

By Charles O. Waterhouse. 

Having* recently been engaged in incorporating numerous 
accessions to the Pectinicorn (Joleoptera in the British 
Museum, I have found several species which do not appear 
to be described and which I have made the subject of 
this paper, adding to them a most interesting species of the 

f enus Lucanus , kindly lent to me for description by Mr. A. 
xy. 


Lucanid®. 

Lvcumnjb, 

Lucanus laminifer . 

& var. max . Piceo-niger, eenescena, grisoo-pubescens, nitidus. Man- 
dibulie oapite cum thorace duplo longioribua, antice fortitor de- 
flexis, iutus dentibua parvis numeroeia, basi supra dente aouto 
introrsum directo armatia, apioe incurvatis bifidis. Oapite antice 
conoavo, supra laminis tribus erectis ornato; clypeo acumjmato, 
supra lamina transversa iustrueto. Thorace convexo, orebre sub- 
tiUter punctulato, lateribus medio levitor sinuatis, Elytris thorace 
latioribus, crobro subtilitor punctulatia. Femoribus rufo-macu- 
latis. Tibiis anticis quinque-spinosis, apioe bifurcatis; inter- 
mediis 3- vel 4-spinosb; posticis bispinoais. 

Long. corp. 23 lin., mandib. 17 lin. 

4 var . minor. Mandibulis oapite dimidio longioribua, arouatia, ante 
apioem dentibus duobus armatia, apioe furcatis. Oapite antioo 
lamina parum elevate instructo; clypeo lamina nulla; ceteris ut 
ini/, Wsstermanni, Pcdibus mmus acute spinosis; femoribus 
obsolete maoulatis. 

Long. oorp. 17 lin., mandib. 5 lin. 

?, Hat elongatug, angustus. Capita crebre rugoso. Thorace disco 
subtiliter patoe punctulato, iateribus crebre sat fortiter puuofcatis, 
ante basin oblique excisis. Femoribus immaculatis ; tibiis anticis 
obtuse dentatis. 

Long. 15, lat. 6 lin. 


* See OigKoli and Salvador!, Proc. Zool. Soc. 1887, p. 581. 
Ann . & Mag . N> Hist . Ser. 6. VoU v. 3 
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Hah. Assam, Munipur, 6000 feet (Wm. Doherty } Esq.). 
Coll. A. Fry. 

This species is nearest to L. maculifemoratw. The largest 
form is quite unlike any other species, and the long deflexed 
mandibles somewhat resemble those of Cladoynuthw inctina~ 
tus } having on the inner side about eighteen or twenty small 
teeth, with a rather larger one at the middle. On the top of 
the head are three large erect lamina*, one in front, as in L. 
macnlifanoratus, but larger and arched at the top, and two 
others (repiesenting the usual posterior crest), wider than the 
anterior one, slightly oblique, arched at the top, with the 
outer angle produced. 

The smaller male closely resembles L. Westermanni, but is 
distinguished by the mandibles having two teeth in front of 
the middle (instead of one) before the apical fork. 

The female jcsembles that of L. maculifemoratus in its 
elongate narrow form, but is not quite so long, has the thorax 
more pmallcl at the middle of the sides, more strongly sinuate 
before the |iosterior angles, and with the disk almost smooth. 
The anterior tibim are nearly as in L . maculifemoratw , with 
three or four teeth Insides the terminal one, and with the apex 
not very much produced. 

I am indebted to Mr. Fry for the opportunity of describing 
this very interesting species. 


Prosopocalus Ilanningtoni . 

<J. Niger, BubsurduB, thoracis disco elytrorumquo sutura nitidis. 
Mundibulis capita paulo longioribus, intus tuberculis tribus dis- 
tantibus iustruotis. Capita longitudine duplo latiorc, antice 
lunato, pone oculos tuberculo parvo obtuso instructo; olypeo pro- 
ducto. Thoruce transverse, subtiliter dense granuloso, iateribus 
fere parallelia, onto basin oblique fere recto truncatia. Klytris 
crcborrime ovidenter punctulatis. 

Long. (rnand. inch) J8 lin., 6 var. med, 

J. Niger, nitidus. Capita fortiter punctato, Thorace subtiliter 
punctulato, ad latera fortius punctato, Iateribus antioc ct postice 
rotuTidutis. Elytris nitidis, subtiliter punctulatis, Iateribus surdis, 
crebrius punctafcis, puiictia majoribus. 

Long. 12 lin. 

Bah. East Africa, Forests of Tivcta {Bishop Banning - 
ton). 

This Bpecies is very near to P. senegahnsis, but is broader 
and less convex; the head has the sides more parallel, the 
tubercle behind the eyes being more prominent: the surface 
behind the eye is more distinctly punctured, The epistome 
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is produced into a tooth which is more prominent than in 
allied Bpecies. The mandibles are less flat than in P sene- 

C aknfriS) with a small tubercle on the inner margin near the 
ase; a larger one in the middle, and a third near the apex : 
and between this and the apex may be seen two very small 
tubercles. The thorax has the oblique part at the posterior 
angles almost straight, and not sinuate as in IK senegatensis . 
The elytra are very similar, but flatter and less narrowed at 
the base, moderately closely and distinctly punctured, but 
towards the sides the punctures are inconspicuous, on account 
of the very dull surface. The mentum is broader, more con¬ 
cave, and less punctured than in P. senegatensis. 

Three specimens of this interesting species were received 
from the late lamented Bishop Hannington. 

Met opinion t us ast c risen s } Th. 

This species is considered in Parry’s Catalogues of Luca- 
nidee as synonymous with M. occipitalis . In the British- 
Museum collection there are several female examples from 
Borneo which agice uith M. Thomson’s description of M, 
asteriscus } and they all differ from the female examples of 
M . occipitalis fioni the Philippine Islands in being less 
shining, and much more strongly punctured, and in having 
the black at the suture of the elytra narrower. If I am cor¬ 
rect in identifying these Bornean specimens with if. asteriscus y 
there can be little doubt that it should be considered a distinct 
species Iroui M . occipitalis . 

Metopodontus Haepstorjji. 

Piooo-flavus, nitidus, Capitis lateribua, mandibulis plus minusve, 
thorace maculia tribus, elytrorumquo autura nigris. Corpora sub- 
tu* pedibusque nigro oniatis. 

<$ var , mm. Long. (maud, inol.) PI iin. 

$!. Long, 11J liu. 

Hob. Andaman Islands (Rwpstorf). 

This is very close to M. occipitalis , hut I think may well 
receive a distinctive name. The mandibles of the male are 
as long as the head, pluridcutatc. The head is rather narrow, 
semicirciilarly emargmatcin front, rather straight at the sides, 
willi a small tubercle behind the eye. Two oblique brown 
marks above iudicate the ridges of the larger varieties. The 
thorax is densely granular and sparingly punctured, gently 
arcuate at the aiaes, The elytra are moderately closely and 
very distinctly punctured ; the black at tho suture is lanceo- 



36 Mr, C. 0. Waterhouse on new Pectinicorn Coleoptera. 

late in outline, very narrow towards the acutellum and at the 
extreme apex. 

? . This resembles the female of M. occipitalis, but is more 
strongly punctured throughout, the punctuation at the sides 
of the thorax (and especially at the anterior angles) being 
coarse and crowded together, whereas in M . occipitalis the 
punctures are separated from each other. The spot on the 
disk is large, and in one specimen extends from the base to 
the anterior margin. The elytra have the black at the suture 
very broad at the middle (about 2 lines in width), gradually 
narrowed to the scutellum and apex. 


Dorcixjb. 

JEgus Ratpstorfli. 

JR. acuminato afflnis et simihs. Piceo-niger. 
d var. max . Bat uitidus, Mandibulis capite longioribua, arouatia, 
depressiuaculis, basi dente valido, medio dente parvo instructis. 
Capite tboraceque miuus nitidis. Eljtria fortiter punctato- 
striatis, interatitiie pareo subtiliesime punctulatis, marginibus 
rugoso-punctatis. 

Long. (mand. incl.) 14£ lin. 

d var . minor. Mandibulis medio dent© nullo, Capite tboraceque 
fortiter punotatis. Elytria interstitiis crebre sat fortiter puno- 
tatis. 

Long, (mand. inch) 8 lin. 

$. Capita thoracequo orebre fortiter rugoso-punctatis, hoo lateribua 
arcuatiB, ante basin oblique sinuatis, Elytria striatis, interstitiis 
orebre fortiter seriatim punotatis; lateribua lev iter arcuatis. 

Long. 7-9 lin. 

Hal. Andaman Islands ( Rcepstorff ). 

This species is very similar to acuminatus . The large 

males may at once be distinguished by the position of the 
tooth at the middle of the inner margin of the mandibles* 
The punctures on the thorax are rather larger. The elytra 
have the stria more strongly punctured, bat the margin has 
only a narrow border of very strong punctuation. The 
smaller males with simple mandibles have the head and thorax 
more strongly punctured than the females of 2E. acuminatus . 


jEgus Curtmi. 

d • Nigro-fuscm, parum nitidus, subtua rufo-piceua, Mandibulis 
capite paulo longioribus, ad apicem arcuatis, basi dente sat vaEdo 
acuminato, medio supra dente minors instructis. Capite sat 
cpaco, antiee trisixmato, subtiliter sat orebre punctolsto, genis 
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pone oonloe produotis. Thorace bteri, sat opooo, subtilitar sat 
crebre punrtulato, latoribus leviter bisinuatis, fulvo fimbriatis, 
angulis postiois late rotundatis. Elytris sat fortiter striatis, sat 
orebre subtilitcr punotatis, striis obsolete pvmctatis, marginibus 
ferrugineo-tinctis, fulvo fimbriatis. Pedibus fulvo-testaceo- 
hirsutAs. 

Long. (mand. incl.) 10£ lin. 

Hub, Sumatra (C. Curtis), 

Tiiis species might at first sight be supposed to be allied 
to JE. Urvicollis or JS. Eschsclwltzi, but in reality is nearest 
to sE. amictus. The head and thorax have the punctuation 
very fine and uniform. The thorax has the sides at the 
anterior angles impressed. The punctuation of the elytra is 
fine, but not so fine as on the thorax ; at the sides the punc¬ 
tures arc rather stronger and crowded. 


HSgus Parryi. 

Piceus, nitidus. 

t$ var. max. Cepite magno, opaeo; mandibulis oapitie longitudine 
perpanlo brovioribus, intus prope basin dente valido angnlato 
armatis. Tlioraoe poBtioe porpaulo angustato, discrete punctate, 
lateribus fulvo fimbriatis, angulis poatiois oblique trunoatis. 
Elytris striatis, striis obsolete punotatis, iuterstitiis l°-8"ia)vibus, 
marginalibns paroc punotulatis. l’odibus birsutis. 

Long. (mand. incl.) 8 lin. 

<J var. min. Capita minore, ad latora sat fortiter punotato. Man¬ 
dibulis basi dente aouto armatis. Tboraoe sat fortiter punotato, 
lateribus medio fere parallels. 

Long. (mand. inel.) 4-4£ lin. 

$. Capite thoracequo sat fortiter punotatis, hoe lateribus arenatis. 
Long. 5 lin. 

Hob. Borneo, Sarawak. 

This species is very near JS. glaber, but is distinguished 
from that and allied species by the sparse punctuation and 
smooth elytra, these latter being iropunctate even in the 
female, except the two lateral interstices. The large males 
are remarkable for the size of the head. The largest male 
has the strong tooth at the base of the mandible angulated 
anteriorly, with a deep narrow incision in front of it. A rather 
smaller example has this tooth acuminate, with an emargina- 
tion on the inner margin of the mandible in front of the 
tooth, and between this emargination and the apex the man¬ 
dible is somewhat dilated. 
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JEgm Woodford !. 

Eusco-oiger, sat mtidus. 

<$ var, minor ? Capita crebre fortiter punctata. Maudibulk sat 
deprcfisis, capita vix longioribus, acuminatis, perpanlo arcuaiis, 
basi intuH doute brovi bttobo, medio tuburculo obtuse vix con- 
spicuo armutis. Thoraee capita paulo hitiorc, leviter tonvoxo, 
erebro fortilor punctata (disco in medio Upvilantico parum angua- 
tato, angulis pc*.ticis oblique late rotundntis. Eljtiis lc\ iter con¬ 
vex™, striatic intcTstitiis wut eiebie ovidenter punctata*, basi 
hteribusque erebenime forth er punctatib. 

Long. (mund. incl.) D lin. 

?. Capita confeitim fort iter put data. Thoraee autioo paulo 
angusiata, crcbre fort iter punctata, luteiibtm \ ix nrcuatis, Horru- 
latia, conferfim puiietatin, anguliH }»ostieia oblique f rujicatitf. 
Elytris basi thoruce tmgudioribus, postico paulo ampliatirt, con¬ 
vex™, tanuiter striatis, crebernme sat fortitcr puuctatis. 
lx>ng. 7] lin. 

Hal k Solomon Islands, Alu (C. M. Woodford, Esq.). 

This species is quite unlike any with which 1 am acquain¬ 
ted. The comparatively straight acuminate mandibles have 
a double short tooth at the base, with a trace of another at 
the middle. The elytra are striated, with the third and fifth 
interstices very narrow, distinctly and moderately closely 
punctured, more strongly punctured beyond the seventh 
stria, the lmse and the margins rugose. The margins are 
beset with very short hairs, which are slightly separated from 
each othci. 


Figp unjr. 

Nigidius diverge ns. 

Niger, nitidus. Capita ontice leviter ooncavo, oonfertim punctata, 
oculoruin cauthis retrorsum direct™, divergentibus, aeutis. Tho~ 
race bene conveio, supra pare? subtilitor punctata, ad latera sat 
fortiter punctata; margins antiro fortiter improseo, creberriine 
rugoso punctata, linea brevi ruediuim elevuta instructa; disco 
medio linou fortiter punctata iiupresno, ante medium utrinque 
fovea impresso; latoribus subparallclis, pone angulos anticos 
incisura parva, Elytris sulcalis, sulcis fortitar ])unctatiB, inter- 
etitiis eostiforitiibus lawibus. 

Long. (mand. oxol.) 10jj lin. 

Ifab. Lake Nyassa ( The!wall ). 

Very near N. hubalus. The mandibles as in that species} 
very closely and coarsely pmnetured on the inner side of the 
erect horn, which has the tip turned in nearly at right angles 
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and obtuse. The head ia closely punctured with large punc¬ 
tures, with a smooth spot behind each mandible, and a dull 
bare patch on the vertex. The ocular canthus ia large, acu¬ 
minate, directed outwards and backwards j between the 
canthua and the base of the mandible are two nearly equal 
swellings in the margin. The thorax 1ms the anterior border 
coarsely punctured, as in N. buhalus , but this border is much 
broadei. The stronger punctuation at the sides docs not 
extend on to the disk, so that it is not visible from above. 
There is a distinct small triangular eniargination just behind 
the anterior angles. The sulci of the elytra have a series of 
lather large punctures, with a line of line punctures on each 
side on the sides of the intervening costa*. 


Nigidius Wet wit sc hit, 

Niger, nitidus. Capito creberrime punctato, lateribua anfcice paral¬ 
lels, ooiilorum can this arcuatiH, postice acut is. Thorace tranBverao, 
disco antice subtrilobato, subtilitor parco punctulato, raargine 
antieo et impressiono discoidali fortiter pimet&tia; lateribua 
fore parallels, fortiter punctaiis. Eljtns aulcatis, sulcis for- 
fciter punctatis, interstitiis latcralibus costitbimibus. 

Long. 5jf lin. 

Math Angola (We/tnifsch). 

The mandibles arc rather small, closely punctured, with 
the hoin short and curved. The head is coarsely and closely 
punctured, the sides in front nearly straight, with a slight 
dentiform projection just before the autetior angle ; the cantlms 
is arcuate, acute jiosteriorly. The thorax has the auterior 
part of the disk trilobate, the border strongly punctured : the 
sides straight, strongly angular before the posterior oblique 
tiuncature; rather strongly punctured, the punctures lather 
near together, crowded together near the front angles at a 
spot a little removed from the margin. The elytra are sul- 
cate, the sulci strongly punctured, but the punctures in the 
first and second sulci arc smaller; on each side of the median 
line of punctures there is a line of line punctures. The first 
and second interstices are not much raised, the others are 
costiform. 

This species is very near N. nitidus, Th., but has the head 
of a different form. 
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VI .—Notes from the St. Andrews Marine Laboratory (under the 
Fishery Boardfor Scotland). —No. X. By Prof. M‘tNT08H, 
M.D., LL.D., F.Ii.S., &c. 

[Plate VIII.] 


1. On Abnormal Hydromedu#*. 

2. On the Ocmirrence of the Ctenophore* throughout the Year. 

3. On a Heioropod ( Atlanta) in British Waters. 


1 . On Abnormal llydromeduscr* 

Two examples of abnormal Hydromedusse having precisely 
similar structure were procured by the ui id water-net in 
August 1886 in St. Andrews Bay. They occurred amidst 
svrarms of Thaumantma , Bougainmllia } Oceania , Stomo - 
brachium , Cyanea, Aurelia , Pleurobracfria, Bero'4, and other 
forms. A brief description of these was communicated to 
the Birmingham Meeting of the British Association the same 
year *, it being pointed out. that so far as specific characters 
were present they seemed to be abnormal forms of Forbes's 
Thaumantia# melanops. The latter, however, was only half 
an inch in diameter, whereas both of the specimens described 
were about 5 inches in diameter. 

These large examples (Plate VIII. fig. 1) were readily 
distinguished by the presence of a simple pale cross of the 
reproductive bands along the radial canals, the bands, more¬ 
over, meeting in the centre of the disk, which was devoid of 
a manubrium. The disk had the ordinary shape, via. mode¬ 
rately convex dorsally, somewhat flattened ventrally, and 

E resented no novelty in the microscopic structure of its 
yaline tissue* The margin is surrounded by a closely 
arranged series of tentacles oi considerable length, each taper¬ 
ing from base to apex, and furnished with a single small 
black pigment-speck at the base. The pigment-granules 
show no special differentiation. Within the bases of the 
tentacles is the velum* 

The reproductive bands, begin a short distance within 
the margin, and extend along the radial canals right across 
the disk in each case, thus forming a conspicuous cross. More¬ 
over, the uniformity of their diameter is one of the most cha¬ 
racteristic features, no ordinary Thaumantias resembling them 
in this respect, the nearest perhaps being Thaumantias puosella. 


* Report Brit. Awoc. 1886, pp, 710, 711. 



8t Andrew* Marine Laboratory, 41 

These bands are somewhat regularly folded or tabulated at 
the margin, and have a pale grey or dull whitish colour. 
The elements (probably male) were not much developed, the 
minute constituent cells being finely granular. The bands 
met in the centre of the disk, so that there was little room 
for doubt in regard to the absence of manubrium and mouth. 

A similar condition to the foregoing was observed in Tima 
Bairdii. Johnst., one of those characteristic forms found tang 
ago by Kdwatd Forbes on the West Sands at St. Andrews, 
a locality which the pen and pencil of this genial naturalist 
would alone have made classic ground to the marine 
zoologist. 

In the nudwater-nct of the 28th September a small example 
of Tima Batrdii measuring about f inch across (Pi. VTI1. 
fig 2) presented an unusually flattened shape, from the absence 
of the large manubrium. Moreover, the radial canals, 
re, with the reproductive bands, which had a minutely 
granular structure, closely approached each other in the centre 
of the disk, so that a small circular area only intervened. 
Caieful investigation of the latter area showed that the hyaline 
ectoderm of the Medusa w'as continuous in this region, so that 
no trace of an aperture existed. The radial canals ceased at 
the in a) gin of the area, one or two, indeed, having a slight 
expansion before terminating. This area, although solid, 
corresponded with the gastric region in connexion with the 
radial canals, and therefore in this respect differed from the 
preceding examples of Thaumantia *, 

In the case just narrated ( Tima Bairdii) the specimen had 
by no means reached the average size of the period; but this 
need not be beta as indicating that it was stunted from the 
abnormality of its alimentary apparatus. In the large Thau- 
m ant ms first mentioned it is apparent that without a trace of 
manubrium or mouth the species had not only attained the 
ordinary limit of growth, but had largely exceeded it. So far 
a* our experience goes, no other Thaumantias in British 
water! attains such dimensions, though the digestive appa¬ 
ratus exists in full perfection. The instance of the Thau - 
tnantias therefore is more remavkable than Mereschkowsky’s, 
tor in his small species (BongainvilUa'} the abnormal speci¬ 
mens were “ only a little exceeded in size by the normal adult 
individuals,” that is to say, those without manubrium and 
mouth were somewhat less. 

In his “ Remarks on a Mode of Nutrition among the Hydro* 
medusee of the Russian seas ” 0* Mereschkowsky * gives an 

* Ann. & Mag. Nat. Hwt. «ar. 5, uA. ia. pp 177~1m1, pi. xx (1879). 
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account of certain forms of Rougainvillia paradoxa from the 
White >Sea which weie totally devoid of a manubrium, and 
this was the more readily noticed from the absence of the 
dark red coloration usually characterizing it. Careful search 
for the manubrium revealed no trace, the whole gastro-vas¬ 
cular system consisting of a circular and four radial canals, 
without stomachal dilatation or communication with the exte- 
lior. The endodernne cells of the* canals showed active ciliary 
motion, but no food could reach them. These .specimens, 
whicli had attained about halt a centimctic, lmtl therefore 
readied nearly (but not quite) full size without being 
nourished in the ordinary way. Another species belonging 
to the same genus was occasionally found m a similar con¬ 
dition, the four radial canals meeting without forming a 
stomachal cavity and the mouth being entirely absent. 

Mercsehkowsky considers it is clear that such Medusa) live, 
and inn ease in size from a minute emluyo without digestive 
organs, and even apparently without uouiishiucut. Yet the 
latter notion cannot be accepted, and altei searching through 
all the possible means lit* comes to the conclusion that tl the 
Medusa can nourish itself by means of ils ectoderm by 
absorbing the organic maleiial dissolved in the sea-water.” 
He cites the case of certain sponges which nourish themselves 
upon organic matter dissolved in sea-water, and also by means 
ot their cctodeim, and thinks it possible that the Medusa can 
dispense with its entoderm and yet live and attain nearly 
its normal size. The ectoderm therefore in such cases fulfils 
the function Of the entoderm, t\ e . extracts and assimilates 
the oigamc matter dissolved in sea-water. He never found 
solid particles on the surface of the Medusa, and he is of 
opinion we have really to do only with oiganic matter dis¬ 
solved in sea-water. 

The theory broached by Mereschkowsky is not altogether 
new, but has formerly been brought forward to explain the 
uouiishment of marine animals. Thus the naturalists of the 
1 Porcupine’ Expeditions of 18G9 and 1870 held that the 
marine Khizopoda, like the Entozoa, hud the power of absorb- 
ing organic matter or “ diffused protoplasm *' in sea-water. 
Moreover there is this feature in common with the abnormal 
Moduste, viz. that both are devoid of a mouth. The same 
views therefore would equally apply to both. As formerly 
shown*, the question indeed is a wide oue, and the remarkable 
tenacity of life exhibited by certain marine animals confined 
in pure sea-water lends some countenance to the notion. 


* Ami. & Mag. IVut. lli^t au. i, \«1. lx. j> 1 (187:!). 
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However, as a rule mouthless marine animals are provided 
with certain definite modes of sustenance other than the 
mere imbibition of sea-water. Thus larval fishes devoid of 
a month have a yolk-sac, and protoplasmic animals either 
summnd the food-particles with their bodies or place them¬ 
selves in actual contact with them. The Hydromedmae are 
generally somewhat voracious forms, even the smallest 
attacking animals much larger and higher in the scale than 
themselves. It is possible therefore that such mouthless 
Medusa* may, by contracting the disk, fold themselves over 
prey of various kinds, and thus directly absorb nourishment 
through the ectoderm. They ecitainly show remarkable 
eagerness and mobility in feeding. No species is more con¬ 
spicuous in this respect than Llzzia octopanctata , which will 
permit itself to be dragged Indiind a Smjitta with the umbrella 
everted rather than loosen its hold. Again, L. Agassiz has 
seen half an hiyia (Hero?) close over a small BJina and 
digist it, the cut edges overlapping its prey *. lie seemed 
to think, indeed, that mutilated Discoptiora fared better in 
confinement than entire specimens. 

The joregoing condition (in which the Medusa* are deprived 
of mouth and stomach) is the opposite of that described by 
Arnold Lang in 0'untroblastn Jiojheli f, in which there arc 
several stomachs and a variable number of apparently 
incgular tentacles and radial canals. None showed a truly 
radial airangcment. Many presented undulations in the out¬ 
line and were ellipsoidal, indicating that they were in a state 
of division. They had sprung from others by the same 
method, the division commencing in each cum* at the margin, 
and it is piobable that from very small parts an entire Medusa 
may be developed. If these Medusas possess radial larva* 
like flu cope, and propagate themselves by successive right 
augular divisions, we necessarily get a series of apparently 
irregular stages such as those described. 


2* On the Occurrence of the Ctenuphoren throughout 
the Year. 

Louis Agassiz considered the Ctenophores in general as 
annual animals, laying their eggs in the water in the autumn 
and then dying, the young brood making its appearance in 
the spring, ILe watched them on the shores of Massachu- 

* Cent rib. Nat. Hist. United {States, vol. in. p. 170. 
t Jetittischt* Zeitacbr. vol xix. (1806). For thi* reference I am in¬ 
debted to l)r, Ncharff, of the Alusoum of {Science and Art, Dublin. 
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setts for twelve successive years, and invariably found that 
in the earlier part of the summer the majority were small and 
not yet filled with eggs, as they are later in the season. The 
largest specimens, he adds, are always seen during the last 
summer months, and all disappear after the autumnal gales. 

On the eastern coast of Scotland the most abundant Oteno- 
phore at the beginning of the year, that is in January, is 
Pleurobrachia, which frequents the lower parts of the water, 
as demonstrated by the use of surface-, midwater-, and bottom- 
nets, This to a certain extent had long been known, for it 
is more than thirty years since the late Prof. (L E. Day exhi¬ 
bited to his class at St. Andrews in December living speci¬ 
mens gathered on the West Sands by Miss Ott£. Moreover, 
the presence of small as well as large examples in the nets 
indicates that the ranks are being gradually recruitod as well 
as by-and-hy supplanted by the younger forms. There is 
little evidence of a general destruction of the adult forms at 
a given period. 

The irregularity in size of those procured in January in all 
probability arises from the length of time during which 
spawning is carried on. The species continues in great pro¬ 
fusion in February, and free (pelagic) ova were not uncom¬ 
mon—similar features characterizing the southern waters, as 
at Sheemess-on-Sea at this time. In March it was as 
plentiful both in the midwater- and bottom-nets, though the 
majority of the examples were small ? a few, however, reaching 
| inch in long diameter. Many minute young abounded in 
the trawl-like bottom-net towards the end of the month. 

Like the other pelagic Ooelenterates, Pleurobrachia became 
very prominent in the midwater-uet in April; but the speci¬ 
mens were chiefly small. At the beginning of May the sige 
of the hordes of small Pleurobrachice ranged from £ to £ inch 
in long diameter; but they were accompanied by many larger 
forms, the number of the latter showing an increase on the 
previous month, a condition in St. Andrews Bay that may, 
however, have been due to immigration from the offing. 
The larger forms were mature. The majority were captured 
by the mid water-net, so that they had frequented the deeper 
regions of the water. 

In July ova, larva*, and young of Pleurobrachia were 
common near the bottom of the water, and towards the middle 
of the month ova and larvae appeared in the midwater-net and 
by-and-by at the surface, the diameter of the latter varying 
from 1 to T5 miliira. In every haul of the mid water- and 


* From observations kindly furnished by Mr, Hhrttbeole, 
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bottom-nets the species occurred, the larger being most plen¬ 
tiful in the former. Many (f inch in diameter) seem to have 
shed their ova. Throughout August small examples from £ 
to i inch were most abundant in the surface- ana midwater- 
nets, while the free ova were in various stages, and many of the 
larvae had only recently escaped. The very young forms 
presented the trumpet-like projection of the mouth, and with 
the ova were most plentiful in the bottom-nets. During 
September they swarmed in the surface- and midwatcr-nets, 
ranging from i to ^ inch in polar diameter, and they were 
accompanied by ova and larvie. Only a few of the same size 
and some larvae were captured at the bottom. Tlie collections 
made in the midwater-net afforded a contrast with those ob¬ 
tained e . g . in midwinter, the great size and beauty of the 
species at the latter season being noteworthy. They became 
raie in the surfacc-net in October, but myriads, ranging from j 
to ^ inch, still frequented the midwater; while a few accom¬ 
panied by ova and larv® appeared in the bottom-nets. Only 
a very few Pleurobrachiw were captured in the surface- and 
bottom-nets in November, but many of large size appeared 
in the midwater-net. In December they were found at the 
surface in considerable numbers from $ inch downwards along 
with ova; indeed, at no period of the year were finer examples 
obtained. They ranged from g to ^ inch. A few also 
occurred in the bottom-net. As the cold season advanced 
they had a tendency to seek the deeper parts ot the water. 

It is thus apparent that many of these Ctenophores ( Pleuro - 
brachia) spawn in summer and attain their maximum size 
the following year, the adults gradually disappearing alter 
shedding their ova. At no period, however, is the water 
devoid of them, and throughout the greater pat t of the year 
small forms are mingled with the larger. In Pleurohrac/tia y 
tUeretoie,as in certain fishes, the spawning-period is evidently 
extended, that is, some aie eaity mature, others considerably 
later, so that great irregularity in size is found at any givcu 
period. 

Large specimens (3J inches) of Beroe ovata , Each., 
occurred in midwater at the commencement of the year along 
with young, the former only being obtained in February. 
Very young forms, 1 % inch again, appeared in April, showing 
th*t some ova were probably shed late in autumn*. Ex¬ 
amples of moderate size were occasionally captured in May, and, 
likeP/«nvo&racAta,sometimcsinjur6d the posthu val fishes in the 
Boidwater-nct. In June and July BeroV became more abundant 

* At Naples the deposition of ova is given as ftoni November till 
Jane (Mittheilungen Zool. Stat Dd. tin. p. 390). 
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and reached the surface of the water towards the end of the 
latter month; but in this neighbourhood it seldom is seen in the 
enormous numbers characteristic of July in the Zetlandic area. 
Both young (£ inch) and adults in full maturity (4 inches) 
were procured in considerable numbeis throughout August. 
The larger forms became less conspicuous in September and 
October, a distinct increase in size occurring during the latter 
month in the younger forms, which range from 1^ to 2$ 
inches. Large examples were observed in November in the 
deeper parts of the water, and some of moderate 4 , size in 
Decfiuber. The species appears to spawn in July and 
August, and most of the adults would seeni to perish in the 
autumn. Dtroe is thus seldom absent from the neighbouring 
seas. 

In a foimer number of this Journal* die occurrence of a third 
Ctenonhore, Lesueuria vitrea , M.-Edwards, in great numbers in 
British waters was pointed out. Very little has been heard of 
it in European waters since Milne-Eawards first desciibed it 
from the Mediterranean in 1841. This to some extent, how¬ 
ever, appears to have arisen from confusion with other species. 
Thus that patient and keen observer, Sir John Graham 
Dalyell, whose merits can scarcely be too highly estimated, 
described and figured in 1848 f ft foim called JBeroU hilohata i 
which he associated with the Eucharib Tiedmanni of Eseh- 
fedioltz, thus coricctly appreciating the relationship of a species 
apparently identical with the present ( Lesueuria vitrea ). 
11c protoned eight small specimens in August and two larger, 

inch, in the same month and in February, probably in the 
Firth ot Forth. Michael Hars, again, found it somewhat 
later (1858) off the Norwegian coast. 

Young Lesueuvia?, jj inch in long diameter, appeared in 
April, while in May they occurred in groat numbers, indeed 
forming ihe most conspicuous teatuie m the pelagic fauna. 
In June they were almost as numerous, ranging from jfo inch 
or less upwards, and mainly frequenting midwater. Lesueuria 
was not quite so frequent in July, but occasionally occurred in 
multitudes, both large and small examples being present in the 
midwater-nct, the latter specimens being a little Over 2 inches. 
Many at this time showed ova measuring *016 to *0083 inch. 
In August the average size is larger than in the previous 
months, though the numbers are less. Few were procured in 
September and October, but m November and December they 
weie occasionally captured from $ to 1$ inch in diameter. 
r J he oldei forms appear to spawn in July and gradually die 

♦ Ann. & Mug. Is&t. Hist, December 1888. 

t 4 Rail* ami lmriarkaMc Animal',' »l p. 2o4, pi liv. figs, 4,6, 0. 
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oft, baring the young to develop daring the winter. Young 
and adult forma, however, occur throughout the summer Una 
autumn, eo that the apawnhig-poriod is probably extended. 
The great development of the lateral lobes of the oral region 
causes a near approach to the Mnemia { Balina ) norveqica of 
M. San. 

All the Otenophores are thus found in greater or leaa abun¬ 
dance throughout the year,and do not appoarsuddenly as young 
specimens and disappear as suddenly as adults* 

3. On a TIeteropod (Atlanta) in British JPaters. 

Two years ago (May 1887) the capture of Ciione in con¬ 
siderable numbers in St. Andrews Bay formed a feature of 
the season, and one which has not been repeated since, though 
last year the water was persistently examined from January 
to December. The frequent investigations of the Bay, how¬ 
ever, in 1888 brought to light, amongst other things, a small 
transparent univalve, like a finely fashioned shell of glass, 
containing its inhabitant. It occurred in the midwater-net 
opposite the Maiden JRock on the 5th September, along with 
a very rich and varied fauna, including Actinvtrocha and 
Appendicnlaria . The specimen measured about ^ of an inch, 
aua the aperture of the shell rather more than half this length. 
It was not detected until immersion in spirit had taken place. 

In outline (Plate VIII, fig. 3) the form agrees generally 
with that of Atlanta^ such as figured by Souleyet in his fine 
atlas *, in having a glassy, compressed, nautiloid shell, with 
a narrow aperture and a prominent lip, which projects con¬ 
siderably beyond the posterior coil. In a lateral view, indeed, 
the aperture has a prominent and somewhat hooked prow (on 
the left in the figure), from which a double curve proceeds to 
the inner border. Two volutions and an incomplete third 
seem to be present. 

When examined on edge (Flate VIII. fig, 4) the peculiarly 
compressed condition ot the shell is evident, the widest part 
being at the posterior border of the lip, where it bends down 
to join the spire. Bo far as can be judged from the outline 
in this position, the posterior or whorled region of the shell is 
flatter man the anterior. Moreover the free edge of the shell 
js not keeled, as in so many of the foreign species, a flattened 
margin being present all round. It must be borne in mind, 
however, that this is probably a young example and that 
considerable changes may ensue during growth. 

* Voyage autonr An monde Sec, mv la corvatta * ba Bonita/ 
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The contracted and opaque condition in spirit prevents a 
satisfactory examination of tire soft parts, but, as indicated in 
the outline (Plate VIII. fi g. 3), three regions occur anteriorly. 
These probably correspond to the head, the fin, ami the pos¬ 
terior division of the foot. 

The occurrence apparently of an example of a group of 
mollusks formerly unknown in British seas is noteworthy. 
Hitherto they have been considered characteristic of the 
pelagic fauna of the more genial oceans, such as the Medi¬ 
terranean and the warmer parts of tho Atlantic and Pacific. 
All recent investigations however, tend to enlarge the area of 
truly pelagic types, and to raise the question whether tem¬ 
perature alone is the cause of the appearance and disappear¬ 
ance of such forms in our seas. It is true temperature 
appears to have a marked effect on the vertical distribution 
of certain types and the pelagic ova of fishes ; but in the case 
under consideration the influence of currents is probably of 
greater importance. 

EXPLANATION OF PLATE VIII. 

Fig. 1, Abnormal Thaumantias, devoid of manubrium and mouth. The 
reproductive bands meet in the centre. About natural site. 

Fig. 2. Mouthless example of Tima Bairdii, the central region being 
imperforate. 

Fig. S. Lateral view of Atlanta from St. Andrews. X SI. 

Fig. 4. View of the same on edge. The opeque central region it the mace 
formed by the contracted body of the molluak. Similarly en¬ 
larged. 


VII.— Description* of new Bpecies of Longicornia from India 
and Ceylon. By Chasl.es J. Gahan, M.A., Assistant, 
Zoological Department, British Museum. 

(Plato VII.] 

The present paper is in great part the result of my work upon 
a small collection of Longicornia made by Q. F. Humpson, 
Esq., in the Nilghiri Hilt, S. India, and kindly placed by 
that gentleman at the disposal of the British Museum. la 
the descriptions, however, I have not confined myself to 
species from the Nilghiris, but have included also species 
from other parts of India and Ceylon which had already 
existed unnamed in the British Museum collection. 


Prioaid*. 

lihaphipodus eubopacus, n. Sp. 

Capite prothoraceque nigro-fageis; elytris fusco-brunneis, tubopecis, 
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minutissimo et danaisaime granulatis, dream acubeltam tariaribas, 
subnifcidis; antinni* dimidium elytrorum paallo excedenfcibua, 
soapo cr&sso, valde et aubacabroao punototo, quam artaenlos 
tertiua fere duplo longiore. 

Long. 37, let. 14 mm., ?. 

Uab. Nilghiri FI ills ( Jlampnon ). 

Head anu prothorax nearly black ; elytra and underside of 
body dark brown. Prothorax finely and vory closely punc- 
tnlate, with three nearly impunctatc shining spaces on the 
surface of the prouotum (one on each side near the middle of 
the disk, the third narrow, transverse, basal) and with a small 
nitid spot on each side external to the discal spaces; with the 
lateral borders subparallel, not rounded anteriorly, and each 
provided with a row of small spines, of which that at the pos¬ 
terior angle is strongest and recurved; the obliquity of the 
margin from this spine to the base also with two or three small 
spines. Scutellum densely punctulatc. with its posterior border 
smooth and subnitid. Elytra somewhat smooth and shining 
around the scutcllum and on the anterior Butural region, with 
the rest of their surface dull, owing to its extremely fine and 
close granulation. Abdomen and sides of breast very finely 
and closely punctulatc, with the posterior borders of the first 
four abdominal segments impunctate and very glossy, and 
with a triangular space of the nietastemum subnitid and very 
sparBeiy punctulatc. Legs blackish, with the tarsi reddish 
castaneous. Autcnnte with the scape much stouter than and 
nearly twice as loug as the third joint. 

This species somewhat resembles It. maniline. Newm., but 
is to be easily distinguished by the opacity of the elytra as 
well as by the greater relative thickness of the Bcape of the 
anteunro. 

A single female specimen in the collection. 


The following fine new species from Oeylon has up to now 
remained undescribed. There are three specimens iu the 
Museum collection. 

Rkapkipodus faprobant'cus, n. Bp. 

<J 4 Fracas; olytris oastaaois, subopacis; prothor&oo minutiwime 
et oreberrime punctulatc, cum ptais et maaulis disco nitidis et 
spsrsim punctatis, marginibus lateraUbue erenulatis, antioe rotun- 
daiia; elytris minutisaime et denaisaime granulosis, baai props 
Ann. ds Mag . N. Hitt. Ser. 6. Veil. v. 4 
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suturam lcevioribus, subnitidis, sparsim punctulatis; antonnifl 
dimidium el} trorum exeodentibus, 

2 * Pronoto in medio nitido, tewuiseirao et Bparmssimo punotulato, 
versus latera valde ot dense punctate ; antennis dimidium riytro- 
rum nee afctingentibus. 

Long. 60 mm. 

Of the same general form as J?. mawlhv, Newm., but much 
larger, lighter in colour, with well-defined shining spaces on 
the surface of the pronotum, of which two, trigonous in form, 
are placed near the middle ; the third, shaped somewhat like a 
bracket (thus j —™ placed transversely at the base ; with 
the elytra dull, owing to the extremely small and close granu¬ 
lations, which cover all their surface except a space around 
the Bcutcllum and along the suture; this space somewhat 
glossy and sparsely punctulate. 

The female differs from the male not only by the different 
punctuation of its pronotum and the length of its anteniue, 
out by the sparse puuctulation of its prosternum and by the 
metasternum exhibiting no marked limitation of a triangular 
smooth space. The last segment of the abdomen in tire female 
is narrower and truncate at the apex • in the male this seg¬ 
ment is broader and rounded at the ajxix. 

The third specimen, a small male of about 48 railUra. in 
length, is much lighter in colour than the other two and has 
fewer spines on the sides of the prothorax. 


Prinobius ceneipennis, Watcrh. 

Prinobiu* anriptmug, Waterh. ( Maorotoma ), Trans. Ent. Soc. 1881, 
p. 42*. 

This well-marked species was described by Mr. Water- 
house from a single male specimen. Mr. Hampson has 
captured a femuie, of which the characters compared with 
the male are:— 

Size much greater (length 67 milium, width 18 milling.); 
antennee smooth, sparsely punctured, not surpassing the middle 
of the elytra : pronotum nitid, sparsely ana feebly punctured 
on the middle of the disk ? strongly though sparingly punc¬ 
tured towards the sides, its lateral margins provided each 
with a row of small spines, of which that at the posterior 
anglo is recurved and much longer than the rest; prosternum 
nitid, feebly and very sparsely punctured; sides of breast 
sparingly and feebly punctured ana with a very sparse ftjfvous 
pubescence; legs less scabrous. 

The genus Prinobius, Muls., put as a synonym of Mown* 
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toma by Thomson and Lacordaire, lias been restored and 
recharacterized by Van Lanaberge (Notes Leyden Mua. 
vol. vi.). 


Cerambyoida. 

riocarb-rufi obe.sttx, n. sp. 

Humtnatirheru* ohedU#, Pup. P<‘j. Cut, p. 847. 

Ueramhy.i oleum, Cat. Umnm. und ilaiuld, p. 2802. 

I do not find that this specie# has yet been described. It 
is wrongly placed in the Munich Catalogue, and should be 
put in the genus Ploarderus* Closely allied to P. ferruginous, 
Linn., it diffeis by the following characters;— 

With a pale castaneous derm, closely covered by a short 
fulvous-grey pubescence, which more or less hides the colour 
beneath ; with the joints of the antennre narrowly tipped with 
black at their apices, and with a narrow line along the suture 
and the extreme margins of the elytra also black. 

The specimens in the Museum collection are from N. India 
(Darjeeling and Siwalik Hills), Siam, and tho Andaman 
Islands. 


Plocarderus ferruginous , Linn. 

Ceramfty,i ftrruywtus, Linn. Sjat. Nut. 12th edit. p. 02ft; Oliv. Knt. 
i\. no. (37, p. 0, pi xviiL fig" 184, a and b , Fabr. Ent Hyat. i. pt. ii. 

p* 2o0. 

CkramOyjt yi</a* t Fabr. Maut. Inweot. i. p. 182. 

This Linneau species, whose name seems to have been 
altogether omitted from the Munich Catalogue, has for a 
synonym P. nilidus, White (Umumaticherus). The following 
manuscript note by Mr. White occurs in a copy of his € Ca¬ 
talogue of B. M. Ijongicornia ’:— u llammaticherus ferru~ 
gineus, Linn., Oliv. . . . Near nitidus, larger, but may be 
the same.” I have wo doubt, having consulted Olivier’s 
figure and description, that the two names refer to the same 
species. 

Ptdmderus vsrmtus, Paso. (Cerambyx), the type of which 
is In the British Museum collection, is very closely allied to, 
and is probably only a small variety of, P* ferruginous. 

The specimens or ferruginous iu the Museum collection are 
nearly ail ticketed u Ceylon,” two are ticketed vaguely a Ind. 
orient.,” while one is ticketea (doubtless by mistake ) u China.” 

A variety of P* ferruginous, differing only in tho colour of 
i^e elytra, which is almost black, occurs in If* ludia (Bengal), 
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Tins variety bears the manuscript name Plomdtrue nig*t f 
Chevr. 


Paehydmue similis, n. sp. 

flab. India and Ceylon. 

This species is formed for the reception of individuals 
having so close a resemblance to P. Newm., that it 

would be impossible to distinguish them by merely examining 
them from above. On looking at the underside of the heaa 
a transverse groove is seen to cross it from cheek to cheek; 
in l\ similis this groove is cither perfectly straight, or, if at 
all curved, has the curvature directed slightly forwards; in 
P. indutus the groove is somewhat deeper and is strongly 
enough bowed backwards. I can find no other character of 
any value for distinguishing the two species, and should not 
have attributed so much importance to the character of the 
intergenal groove had I found both forms occurring indis¬ 
criminately in specimens from the same locality. But 
having picked out all the specimens, seventeen in number, 
with a straight intergenal groove, I found that they were with¬ 
out exception either from India or Ceylon ; those specimens, 
on the other hand, with a backwardfy bowed groove were 
from somo one of the following localities :—Philippine Islands, 
Siam, Sumatra, Java, Borneo, or other island or the Malay 
Archipelago. One specimen was ticketed Ceylon and one 
Hong Kong. 


Xoanodera regularise n. sp. 

Kigro-fusca; flavo-cinereo-pubescons ; prothoraoc supra subnudo ; 
disco longitudiimlitcr et regulariter eostato; olytris pube fl&jro- 
cinerea dense obtectis, singtilisque plaga latcrali nuda, nigro-fUftoa, 
valde punctata. 

Long. 21, lat. 6 mm. 

flab . N. India and Burmah. 

Head with a somewhat sparse tawny pubescence. Pro¬ 
thorax rather sparsely pubescent above, thickly enough pubes¬ 
cent at the sides; the disk with four or more straight and 
well-marked longitudinal lidges. Scutcllum and elytra with 
a close yellowish-grev pubescence; with a dark brown, 
strongly and reticulately punctured, nude space at the side of 
each elytron between the base and the middle, and with a 
small nude spot less strongly punctured on each side of the 
scutellum* The apices of the elytra obliquely truncate, with 
the angles shortly dentate. Legs and underside of the body 
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with ft uniform yellowish-grey pub^lscenoe, Antenna in the 
female not qnitc bo long as the body, blackish brown, with a 
greyish pubescence. 

This species presents the prcapical carina of the elytra and 
the carination of the femora which are characteristic of the 
genus. It may be distinguished from X. amcena, Pasc., 
which it most nearly resembles, by the darker colour of its 
derm and by the regular and very distinct longitudinal ridges 
on the disk of the prothorax. In one specimen, from Tuvoy, 
Burnish, belonging to the collection oi Alexander Fry. Esq., 
there are only four perfectly straight longitudinal riuges on 
the prothorax, those external to them being more or less 
wavy; in the specimen from N. India which I have selected 
as the type there are six perfectly straight ridges, while 
external to these there are on each Bide two others which are 
nearly straight. In X. amrnna (the type of whioh, through 
Hr. Paseoe’s kindness, I hare beon enabled to see) the ridges 
of the prothorax are not bo strong and are all more or less 
irregular. Two specimens from the Nilghiris agree with 
Mr. Pascoe’s type in this respect. 

Qnatholta simplex, n. sp. 

Omnino brunneo-grisoo-pubesoens, absque raaeulis eburnon. 

Hal. N. India (Daijeeling). 

With a rather close browmsli-grcy pubescence. Legs and 
antenna witli a similaily coloured but fainter pubisueuce. 
Elytra with a few scattered somewhat asperate punctures. 
Prothorax with two rather feeble tubercles placed a little in 
front of the middle of the disk. 

This species has the charactci istic mandibles of the genua 
and agrees geneially with O. stigmaupennis, White, and O. 
ebwifira, Thoms, It wants the ivory spots of the elytra met 
with in other species, and the elytia present fewer and smaller 
punctures than in the two species just mentioned. 

Nyphasia fuscipennis, n. sp, 

Birfo-folvescons; antennis podibusque (femorum petiolis exoeptia) 

pioeo-fuaois; olytris violaoeo-fusois, opacis, sat dense punetulatis. 

Bah. Bombay. 

Bead, prothorax, scutcllum, body underneath, and stalks 
of the femora reddish fulvous. Prothorax rounded or some- 
what obtusely tubercled on the sides, closely punctured 
above and somewhat flattened on the disk. Elytra densely 
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enough and finely punctured, dark brown, tinted with violet, 
the colour changing slightly in different lights; prolonged 
somewhat at the base on each side of the scutdlum, and each 
provided with a small tubercle at the extreme margin of the 
base. Intercoxal process of the abdomen somewhat obtusely 
pointed in front. 

This species fits into Lacordaire’s second seeiion of the 
genus; and had that author not described the elytra as 
“ saturate prasinis ” I should have been inclined to regard it 
as his Nyphnaia Pascoei . His description leads me to believe 
that the elytra are more closely punctured in his species, 
which, moreover, is from a different locality, viz. Siam, and 
no mention is made by him of tubercles at the basal margin 
of the elytra* 

Xyhtrechas Hampsom\ n. sp. (PI. VII. fig. 1.) 

Itufo-tcBtacoi^; capito longitudinalitor sulcato, obsolete carinate; 
prothomeo fasciis tribus sulphured, faaoii# anticis mediisquo 
interiuptiH; el) tris fasciis (pintnor Bulphurei*—fasciaantiea lineata 
obliquu, fascia secunda triangulari, fnsciis duabus poaticis trans- 
versis—upicibus truncatis, angulis exterms dentatib; corpora sub- 
tus Bulphureo-l’asciato; uixtenms diuiidio Utsali ruto, dimidio 
upioali fusco. 

Long, 16, lat. 4^ mm. 

Hab, Nilghiri Hills. 

Head with a median longitudinal groove extending from 
the clypeus to near the occiput, with the sides of the groove 
scarcely raised ; with a short carina on each side of the front 
just over the insertion of the antenna*. Prothorax with three 
sulphur-yellow transverse bands, the first a little behind the 
anterior border and slightly interrupted in the middle, the 
second just behind the middle and made up of four spots, the 
third on the basal border and at the aides united with a short 
longitudinal spot; with the space between the intermediate 
and basal yellow bands dull black and sparsely aud minutely 
granulate. Elytra with an oblique black band on each side 
near the base, these bands meeting at the suture and thonce 
produced forwards and spreading out a little on each side of 
the scutellum ; with a narrow sulphur-yellow fascia occupying 
the middle of each of the black fascia? and stopping short 
before reaching the suture; with a broad sulphur-yellow 
fascia somewhat in the form of a triangle a little in front of 
the middle of the elytra ; with two transverse yellow fasciae 
behind the middle, of which the posterior is less distinct than 
the anterior. Legs reddish ferruginous, with the iutermedigte 
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and posterior femora somewhat infascate at the middle; with 
the first joint of the posterior tarsus not quite twice as long 
as the two succeeding joints combined. Antemtce with the 
first five joints reddish, the remaining joints brownish black. 

I have named this pretty insect after Mr. liampson, to 
whose liberality the British Museum is indebted for it 

Lamiidas. 

Pharsalia proxitna } n. sp. 

Oriseo-fulvo et fuse© varia: prothoiaoo supra leviter inmquali nec 
tuberculuto, fnlvo-griseo cum maeuhs duabus nigris; elytris props 
basin valde tubcrculatis, singulis lalerahter cum plaga obhqua 
alba. 

Jxmg. 21, lat. 7\ mm. 

JFIuh. Ceylon. 

With a somewhat mixed pubescence of tawny grey and 
dark brown, with the former predominating on the upperaide 
of the head and prothorax, with two velvety black spots on 
the middleof the cliskof the prothorax. Elytra with an oblique 
white patch near the middle of each side, aud each, at a short 
distance from the base, with a large obtuse tubercle which 
passes behind into a feebly raised hue extending to near the 
apex. On the basal part the elytra are grauulosc and strongly 
punctured, the punctures posteriorly becoming much smaller, 
rrosternal process laterally and rather stiongly dilated near 
the middle of its length. Mesostcrnai process produced in 
front into an acute conical tubercle 

This species lather closely resembles P. gMifera ) Gudr., 
and in structural characters is more nearly allied to it than is 
any other described species of the genus. It is at once dis¬ 
tinguished from it, however, by the absence of tubercles 
from the disk of the prothorax and by the much more acute 
tuberculation of the mcsostcrnal process. 

fiatocera Polity n. sp. (PI. VII. fig. 2.) 

Nigra? rinoreo-griseo-pubescons; prothorace antioe ut postice 
distinute bisuloato* supra trituborculato, disco mneulis duabus 
Jutois ornato; elytris basi dense ©t valde granulatis, doinde 
sparsim puuctatia, maculis duodecim majoribus et tribus vel 
quatuor mi non bus albo-tomentosis ornatis, ajuce sinuato-truncatis* 
angulis sutnralibns dentatis; anteunis fore muticis. 

Long, 45, lat. 1C mm. 

Hah Oylon. 
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Black; with a thin ashy grey pubescence above and a 
denser and somewhat darker pubescence underneath. Pro¬ 
thorax with four distinct transverse grooves—two anteriorly 
and two posteriorly ; with two large tomentose luteous spots, 
which, united anteriorly, are separated behind by a smooth, 
glossy, rounded, and little raised tubercle occupying the 
middle of the disk; with a smaller, somewhat flattened, dull 
black tubercle at the antero-lateral angle of each spot. Scu- 
tellum with a white tomentum. JSlytra each with six large 
and one or t*o very small tomentose white spots; tho base 
covered with large and closely crowded gi animations, which 
extend along the middle of the disk to less than a fourth of 
the length ot the elytra and along the sides to nearly half 
their length ; the shoulders each armed with a small and 
rather blunt tooth ; the apices of the elytra somewhat sinu- 
ately truncate, rounded externally, dentate at the suture. 
Pubescence of the elytra denser along a broad sutural and 
marginal band. Body underneath with a broad white band 
on each side, uhich extends uninterruptedly from behind the 
eye up to the middle of the last abdominal segment. An¬ 
tenna* black, with the first four joints smooth, flossy, and 
having traces of a faint greyish pubescence; with the re¬ 
maining joints dull biowmah black. 

This very distinct species I have pleasure in naming after 
Mr. Nccrvoort van de Poll, to whotn 1 am indebted not only 
ior aid derived from his published contributions to the subject 
of the genus Batooera , but also for personal help in deter¬ 
mining the species of this genus in the British Museum col¬ 
lection. 


Cacia signaia , n. sp. 

Cinereo-pubeficens; prothorace supra utrinque njgro-bivittato; ely~ 
tris nigro-maculatis ot pone medium nipro-«ubfaeciati». 

Long, 14 mm. 

Ifab. Ceylon. 

With an ashy pubescence. Prothorax above with two dull 
black vittee on each side, with these vittm slightly irregular 
in outline and for part ot their extent united. Blytra with a 
small black spot on each side of the scutellum, a spot on each 
a little behind the middle of the base, a large piagiate spot on 
each side below the shoulder, with a common sutural spot 
just in front of the middle, this spot connected behind with a 
kind of xigaag black fascia, formed by a couple of irreguhtf* 
spots on each elytron; with two black spots on each near the 
apex. Body undei heath ashy pubescent, with glabrous glossy 
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•Mia along the middle; with an opaque black spot at each of 
toe antero-lateral angles of the last four abdominal segments. 
Lege ashy pubescent, with the third and fourth joints of all 
the tarsi black, with the apices of the tibia infuscate, and with 
a rounded black spot on the anterior side of esch of the pos¬ 
terior femora. Antenuee with the scape, second joint, and 
basal halves of the third and fourth joints ashy, the remaining 
joints dark brown, very narrowly ringed with grey; all ciliate 
underneath, with the ciliations denser below the dark and 
slightly thickened apical halves of the third and fourth joints. 
Pro- and mesosterna with their opposed faces vertical. 

Two specimens in the Museum collection agree in the cha¬ 
racters just given ; a third specimen presents differences 
which may perhaps be regarded as varietal. In this specimen 
the two vittro on each side of the prothorax aro very regular 
in form and are separated throughout their whole length; on 
the elytra the antero-latcral spot is smaller and the common 
sutural spot is altogether wantiug. 


Coptops quadrimaculaia , n. sp. (PI. VIL fig. 8.) 

Brunnoo, griseo fulvoque yariagata ; elytris utrinqua maculia duabus 

nigro-velutinie—altera ante, altera pone medium. 

Lang. 11-16 mm. 

Bab, Nilgliiri Hills (Hampton). 

Head almost impunctate; prothorax and elytra with a few 
scattered punctures j prothovax with a single small dentiform 
tubercle on each side close to the anterior border. Elytra each 
with two velvety black spots, of which one, larger and trans¬ 
verse, is placed in front of the middle and nearly reaches the 
external margin, the other, smaller and rounded or irregular 
in form, is behind the middle and occupies a position nearly 
midway between the suture and external margin; all the spots 
have a more or less distinct narrow border of fulvous. On 
eaph elytron between the spots is a greyish patch. On the 
legs.and underside of the body a fulvous-grey colour pre¬ 
dominates. the brown being mostly confined to minute rounded 
Spots. The scape of the antenna is fulvous grey, speckled 
With brown; the joints from the third are fuscous, ringed 
with grey at the base. 

Thu species has much the appearance of a Metota ; but as 
the head is scarcely concave between the antennal tubercles 
and the prothorax is provided with a small autero-iateral 
tubercle, it seems to fit better into the genus Coptops. The 
piroetemal process is truncate and vortical behind; and in 
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this respect the species differs slightly from the more typical 
species of both uoptops and Mesom . Its nearest all^r seems 
to be an undescribed species from Java (Arwncylus lnnotat»s 9 
Ohevr., MS,). 


Thylactus simulans , n. ap. 

Xylorrhizfr (t< lattice si mittimus fil'd differt prothoracis later i 1ms spi- 
no8i» ; anleimarum artioulia a quarto ad deoimum apicibus iatus 
acuto angiilati». 

IIoIk N. India (Darjeeling). 

Clothed with a thick silky pubescence of a dark brown 
colour varied with pale fulvous yellow. On the elytra the 
brown is predominant at the base, the pale yellow at the sides, 
while posteriorly the colours arc so mixed as to present a 
streaked appearance. Head with prominent antennal 
tubercles, with the brow between them broadly enough and 
strongly concave. Prothorax with u strong and ratlin* obtuse 
spine on the middle of each side, with a paler yellowish line 
along the middle of the disk, on each side of which some 
strong punctures are visible. Elytra strongly and sparsely 

I iunctured ucar the base, witli the punctures almost concealed 
>y the pulicscence; roundod externally at the apex, with each 
at the suture prolonged into a broad blunt process. Legs 
short and stout, with the tarsi about equal in length to the 
tibiaj. An ten me ( ? V) reaching to about two thirds the 
length of the elytra, with the scape and third joint somewhat 
thickened at their apices j with each joint from the fourth 
distinctly angular on the inner side at its apex. 

In its size, colour, and style of maiking this species bears 
a remarkable resemblances to Xylorrhiza adusta } Wiorb, but 
its characters show it to be generically distinct. Unless a 
special genus is to be tormed for its reception, I do not sfce 
ttiat it can be better placed than in the genus Thylactus of 
Pascoe. The form of its elytra at the apex is unusual for 
this genus and agrees closely enough with that of Xadusta. 

There is but one specimen in the British Museum collec¬ 
tion. 

The following species, also from N. India, agrees better 
with the characters of Thylactus 9 and has the general form 
ot 1\ longipennis , Paso. 


Thylactus dorsalis 9 u. sp. (Pi. VII. fig, 4.) 
Albo-flavescente dense puboscons ; capitis {route nigra, spawim 
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pube&cente et valde punctata ; prothorace supra plagii duabus 
Ikigria vix pubesccntibua ct valde rugoso-punctatiselytria dorBo 
juxta suturam late uigrescentibus, apicibua lateralifcer dilatatis, 
posfcico \aldo em argin at is. 

Long. 28-30, lat. 8 mm. 

Jlab. Nepal (General ffardwwke). 

Front of tlie head black, sparsely pubescent and strongly 

f mnetured; vertex and antennal tubercles with a thick yef- 
owish-vvhite pubescence, with the pubescence so arranged on 
the latter as to make them appear very prominent and pointed* 
Prothorax strongly spiued at the sides, with a yellowish-wlute 
pubescence, with, on the disk, two scarcely pubescent blackish 
spaces, which are seen to be strongly and rugosely punctured. 
Elytra with a yellowish-white pulxsscence; with a broad, 
somewhat irregular, blackish space along the suture, not con¬ 
tinued to the apex ; with a broad and rather faint longitudinal 
depression on each side below the disk, and near the posterior 
extremity of each of these depressions with two or three feeble 
earimlorm tubercles, which are covered over by the pubes¬ 
cence ; each elytron deeply cmarginated at the apex, so as 
to leave a nanow blunt process on the sutural side of the 
fmargi nation arid ail obtuse, externally rounded, dilatation on 
the outer side. Underside of the body and the legs with a 
yellowish-white pubescence mixed on parts with brown ; the 
abdomen with some scattered, small, shining black spots. 
Antenna* with the joints from the third dark brown, ringed 
with grey at their bases. 


Rhodojm piperata, n. sp. 

R.puberc? similis, differ! prothoraois lutoribus distinctc et valde 
spiuosis ; eiyiris utrimjue ad medium basis tuberoulatis. 

Long. 14 U», lat. 5 mm. 

Uab . Nilghiri Hills ( Ilampson ). 

Head somewhat narrowly and triangularly concave between 
jhe antennal tubercles, front and vertex sparsely punctured 
mud clothed with a pubescence which is partly greyish and 
partly fulvous. Prothorax strongly and rather sparsely 
punctured above, with a iaint greyish pubescence and with 
three narrow, longitudinal, tawny vittaa j with a distinct and 
rather strong spine on each side, which is directed very 
slightly upwards. Elytra with a rather mottled pubescence 
of grey, tawny, and dark brown; with a tubercle, surmounted 
by a tow small shiny granules, on each side of the scuteUum j 
Imsal half of elytra sparsely punctured, the punctures disap¬ 
pearing or becoming concealed beyond the middle j apices of 
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elytra truncate. Body underneath with a greyish pubes* 
cence, with some sjxrts at the aides of the thorax and the pos¬ 
terior borders of the abdominal segments fulvous; sides of 
the metasternum and of a few of the abdominal segments 
with some small, rounded, denuded black spots. Legs grey, 
with the tarsi and apices of the tibite black. Antennas with 
the scape gradually and slightly thickened towards the apex, 
with the joints from the third ashy towards their bases, and 
for the rest of their length black; third joint in the male 
strongly and abruptly clavate towards its apex. 


Ukodopis alhoplagiata y n. sp. (PI. VII. fig. />♦) 

Griaeo-pubeBoens } an tennis scapo et articulo tertio ad apieera ( cf) 
davatis ; prothorace latoribus valde Bpinosia, dorao fulvo-trivittato; 
ficuteilo fulvo; el y trie brunneacenti-pubeseentibus, ad basin et 
juxta suturam griscis, aingulisqne plogis duabua dilaceratis albis 
—altera ante, altera pone medium, apicibus subtruncatin vel 
rotundatis; corpora eubtus podibusque subtiliter griseo-pubescen- 
tibus. 

Long. 15£, lat. mm. 

Hob. N. India (Darjeeling). 

Head, prothorax, and base of the elytra sparsely punc¬ 
tured. Prothorax strongly enough spined at the sides, with 
the spines directed somewhat obliquely upwards. With the 
scape of the antennas clavate, with the third joint in tho male 
abruptly clavate at the apex, with the antennas themselves 
rather widely separated at the base. With the first joint of 
the posterior tarsus as long as or slightly longer than the two 
succeeding joints combined. 


lihodopis albomaculata , n. sp. 

Anteimis soapo et articulo tertio ad apioem () davatis; prothoraeo 
lateribufl valde apinosia, dorso fulvo-trivittato; scutollo fulvo; 
elytris fulvo-gnseo-pubesccntibus fusco mixtis, cum maculis non- 
null is parvis, albo-tomeutosis; corpora Bubtus pedibusque fulvo- 
griseo-pubeacentibus. 

Long. 16-10, lat, 5£~0| mm. 

Bab , N. India (Daijeeling, Nepal). 

Head, prothorax, and basal third of the elytra sparsely 
punctured. Antenna* with the scape clavate and tho third 
joint in the male abruptly clavate at the apex Prothorax 
with a greyish pubescence above and witli three fulvous lino* 
along the disk; acutely spined on each side, with the spines 
directed obliquely upwards. Elytra with some small whitish 
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{patty which «ro not very regular in number or position, but 
with usually a group of three on the dish of each in front of 
the middle, and two more distinct and close together behind 
the middle. Apices of the elytra somewhat obliquely trun¬ 
cate. Posterior tarsi with the first joint as long as the two 
succeeding joints combined. 

This and the preceding species, while not differing suffi¬ 
ciently to be formed into a genus apart, will form a section in 
the genus, characterized by the clavate scape of the antennas 
and the longer first joint of the posterior tarsus. 

Cylindrepomus virgalus (Melly, MS.), n. Bp. 

Supra niger, longitudiualiter oincrco-vittatus; capitis vertice vittis 
duabus antico conjunotia postieo divorgentibus ; protboraois dono 
vittis tribus; elytris singulis vittis tribus, vitta medians ad 
medium interrupta; apicibua elytrorum subobli<]uc truncatia; 
corpora subtus cinereo-pubesoente cum linea jiectoris ot maculis ad 
latera abdominis nigris; antennis ]>edibusque uigresoeutibus, scapo 
antioe scubroso. 

Long. 15, lat. 3j mm. 

Hah. Himalayas. 

With deep black and ashy, alternating, very distinctly 
vittatc; with two nshy and three black vittae on the upperaide 
of the head; with three ashy and four black vitt» on the 
Upperaide of the prothorax, and a broad ashy vitta on each 
side low down. Elytra each with three ashy and four black 
vittss, including the black sutural line aud the narrow black 
border externally; with the ashy vittss all united at the apex, 
and with the two intermediate black vittss connected by a 
transverse bar at the middle of their length. The elytra 
along the black vittss seen to be thickly enough and rather 
strongly punctured. Elytra somewhat abruptly narrowed 
posteriorly, with a subsinuate and slightly oblique truncature 
at the apex. 

Sthtnxaa albioolUs , n. sp. (PI. VII. fig. 8.) 

Parvus in hoc genere, griseo-brunnco-pubescens oum prothoraoe 
lateraliter et plage postica singuli elytri albescentibus. 
tong. 10-18, lat, 3-4 mm. (<f S ). 

Hob. Nilgbiri Hills, S. India (Hampson). 

Rather small and narrow ror this genus. Prothorax 
whitish at the sides and greyish white along the middle of 
the disk; with a few very small black spots ; of which one At 
the middle of the base and two near the middle of the disk 
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are more distinct. Rcutnllum fulvous, and, in the middle, 
grey. Elytra greyish brown, with an oblique whitish plaga 
on each side behind the middle ; with two veiy teeble 
tubercles (one in front of the other) on each at the bane, and 
with the pubescence raised in two or three feeble tufts on each 
posteriorly, these tufts being partly black, partly fulvous ; 
with also some small black dots, especially along the suture; 
with the apices somewhat obliquely truncate, prolonged more 
on the outer side, and without any sharp angles. Body under¬ 
neath with a mixed pubescence of whitish, greyish, and ful¬ 
vous. Antenna? brownish, speckled with grey and tawny, 
and with the scape at the apex, the second joint, and the base 
of the third more distinctly white. 

The mandibles in the only male of the species which I 
have seen do not possess the upward processes so chaiac- 
teristic of the males of 8. grisator , Fab. 


Sthenias ( macnliceps ) n. sp. 

Apomerynu maeniifrum , (’hevr. MS 

Capitis fronto gtisoo-pubewmito, g<mis ftbieacentibus, fulvo-maeu- 
latis; capitis vertice maculis duabus parvis mgris; prof Horace 
griaeo-brunnoo, lateribus Biihrotundatis, Wytrifl brunneia nigro 
fulvoque minute maeulatis, singulis ad lutua plaga maxima griseo- 
albCBcente. 

llab . Ceylon. 

Head with the pubescence in front greyish, at the sides 
whitish, with fulvous spots. Prothorax greyish brown. 
Elytra brownish, with a very large greyish-white patch on 
each side, this patch abruptly narrowed behind the middle, so 
that its posterior part is much narrower than its anterior, 
and with a black sjiot in the angle above which is thus 
formed. Breast greyish white, abdomen brownish. 

This and the preceding species agree in size and general 
form, and differ from S. </ risatar , Fabr., in their relatively 
shorter prothorax, which is at the same time a little more 
rounded at the sides. ' 

Mispila obscura, n. sp. 

Obscure brunnoo-griseo-puboseens, fuaoo ot albo vage maculate; 
profchoracis disco tubeiculis tribus parvis; elytria in medio obso^ 
lefco transverse fasoialis, sparsim punctatis, punctis ad basin 
aaperatis. 

Long. 9-18 mm. 

Hob . Nilghiri Hills ( Hampeon ). 
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With an obscure brownish or fulvoua-grey pubescence, 
with an irregular transverse band of a scarcely perceptibly 
darker shade on the middle of the elytra; this band some¬ 
what fuscous on its anterior and posterior borders, where also 
may be seen a few minute white spots; with a few fuscous 
and one or two linear white spots on the posterior part of the 
elytra. Head and prothorax with small and sparse setigerous 
punctures; prothorax with three small tubercles on the disk 
and with one or two small fuscous spots towards the sides in 
addition to the minute brown specks which mark the }>osition 
of the punctures. Elytra sparsely sctigerously punctured, 
with the punctuves somewhat asperate towards the base and 
becoming veiy feeble posteriory. Body underneath and legs 
(a subnitul spot on the middle of each of the femora excepted) 
dull grey, with the posterior bonier of the first abdominal 
segment narrowly fulvous. 


Em'trpia? cleroides , n. sp. (PI. VII. fig. 7.) 

Capita prothoraceqtio nigria, don*e punctate ; elytris dense fortiter- 
que punctfttiH, bate rufn-ferruginois, mtdis, deindc transversim 
fasemtis cum fasciis griscis (vcl tdbis) ct nigria olternatis; pro- 
thorace subtus nigro ; poctaro et segmento priino abdominis rufo- 
ferrugineis, segmentis cetaris nigris. 

Long. 8, lat. mm. 

JIab. N. India. 

Head and protborax black, densely punctured. Elytra 
densely and rather strongly punctured on the basal two thirds, 
very sparsely and feebly on the apical third; reddish ferru¬ 
ginous and imnulnsscent ou the basal third; followed by 
transverse banus of white and black, of which the first is 
rather narrow, whitish towards the sides and greyish towards 
the suture; the second is a broad, opaque, black band, arcu¬ 
ate posteriorly, and with its front margin produced into three 
angles—one median sutural and one towards each side; this 
band is followed by a narrow white band, bowed forwards 
imd placed just before the beginning of the apical third; the 
latter is black and subnitid, with a large pubescent and some¬ 
what triangular white spot occupying the middle of it just 
before the apex* The underside of the meso- and metathorax 
and the basal segment of the abdomen are reddish ferrugi¬ 
nous and sparsely punctured; the latter is bordered poste¬ 
riorly with white, the rest of the abdomen behind it is black 
and shiny. From nearly all parts of the body as well as 
from the legs and antennae long fine hairs are given off. 
Antennse with the scape subcylinarical and shorter than the 
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third joint, the fourth shorter than the third, the remaining 
joints gradually decreasing in length. Femora thickened in 
the middle; anterior tibiro strongly enough bowed, the inter¬ 
mediate and posterior tibiae feebly bowed. 

This pretty and interesting little species I place with 
doubt in Enispia , as the form and relative proportions of the 
joints of the antennae do not quite agree with those described 
for that genus. 


Eunidia simplex, n. sp. 

Supra Mvo-griseo-puboscens, tmbtun grisoo-pubescens; lobis inferi¬ 
or ibus ocidorum lougissiuois, an tennis luscifl, corpora plus eeaqui- 

longionbua. 

Long. 5^-7^, lat. 1^2.} mm. 

Hob. Nilghiri Hills ( Hampson ), 

Clothed with a dense fulvous-grey pubescence above and 
with a less dense greyish pubescence underneath. Front of 
head broad and nearly flat; lower lobes of eyes oblong, 
neaily twice as long as broad. Legs blackish browm, with a 
faint greyish pubescence, Autenum with the basal joints 
neaily black, the remaining joints of a very dark ferruginous 
brown colour. 

JM. Locoidaiie suspected that the species described from 
outside of Alnca did not belong to this genus. The present 
species lias all tho cliaracteustics of the geuus. 

pEMPTOLASl US, n. g. 

Head retracted in repose, with the front traperiform, wi|k 
the antennal tubercles subvevtical and narrowly and triangu- 
laily separated from each other above. Antennse a little 
longer than the body ($). with the scape rather short and 
subcylindrical; with the third joint much longer than the 
scape, the fourth a little shorter than the third, the fifth and 
following joints subeaual and each much shorter than the 
fourth; with the fifth joint and the apex of the fourth 
thickly fringed with black hairs underneath. 

Prothorax cylindrical, unarmed at the sides, longer above 
than below, with the sternum surpassing the ooxm cavities 
but little in front. 

Elytra convex above, somewhat vertical at the sides, pos¬ 
teriorly declivous, and each with a short obtuse carina com¬ 
mencing at the shoulder and disappearing before the middle. 
Apices truncate. 

Legs subequal, with the femora somewhat cylindrical, with 
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the intermediate tibia grooved, and with the daws of the 
tarsi rather broadly divergent, but not divaricate. 

With the intermediate cotyloid cavities open on the outside* 
This genus may be placed provisionally near Ectatcma ; it 
does not seem to fit well into any of Lacordaire’s groups. 

Pemptolasius humeraU #, «. sp. (PL VII. fig, 8.) 

Cmereo-pubesoens; prothorace sparsim for ti torque punctafco, supra 
lineis tribus longitudinalibus albis; elytris supra fortiter et dense 
punctafcis, latcraliter minus dense punotatis; humeri* glabris, 
nitidis, nigris. 

Long, 13, lat. 4 mm. 

Flab . Darjeeling. 

With an ashy-grey pubescence. Head with the front 
sparsely punctured, the vertex more thickly punctured* Pro¬ 
thorax a little longer than broad, with its sides parallelj 
strongly and deeply punctured above and at the sides, the 
disk with three rather faint white lines—one median and one 
towards each side. Elytra broader at the base than the pro¬ 
thorax, rather closely and strongly punctured above, less 
densely punctured at the aides, each of the latter with two or 
three feebly raised lines; with a row of small white points 
along the disk of each elytron, and with one or two small 
white spots placed towards the side behind the middle of each ; 
with the shoulders black and very glossy ; with the apices of 
the elytra obliquely truncate. Legs with a greyish pubes¬ 
cence } femora with some scattered minute black points. 
Antemt® with the scape greyish, the remaining joints (the 
fifth excepted) pale brown, with a faint greyish pubescence 
and sparsely ciliate underneath; with the fifth joint and the 
apex of the fourth black, and thickly fringed with black hairs 
underneath* 


Stibara sutural is > in sp. 

Puivo-tovlaoeiit fulVo-pube»o©tta; prothorace lateribus Obsolete nigro- 
vittatis, ieviter tuxniditt nee tuberonlatis; elytris lateribus dis¬ 
tinct© oarinatiu, disco obtuse minus distinct© carinafco, fulris, cum 
sutura, vitta longitudinal! utrinque et marginibus ostemis (props 
basin exooptk) nigreecentibusj an tennis omnino nigris. 

Long, 18, 1st. 5| mm. 

Hoik. S. india (Jiilghiria, Belgaura). 

Allied to #. nigrioomis, Fabr. Elytra with the suture and 
the external margins (except near the base), as well as a lon¬ 
gitudinal vittk on each, black; with three carin® on each, of 
Ann* <& Mag* N* Hist* Ser* 0. VoL v. 5 
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which one is lateral and, beginning close under the humeral 
prominence, extends in a nearly straight line to the external 
apical angle; the second, just above this, is very feeble, soon 
disappears, and seetns to be a continuation of the humeral 
prominence; the third is placed about a millimetre higher up 
than the first and almost on the edge of the disk; along the 
inner side of this earina is a row of punctures, between it and 
the middle earina is a second row oi latger and more distant 
punctuies, while just beneath the first or lateral earina, near 
the middle of its length, is a short row of very small punc¬ 
tures. In 8. nigricornis the arrangement of the earina* and 
punctures is somewhat the same, but the lowermost or lateral 
earina of each side is loss prominent, especially anteriorly; 
the median earina is much more distinct and is plainly seen 
to be a continuation of the humeial prominence; while the 
thiid or discal earina is much feebler. The punctures too are 
much fewer in number and placed more widely apart; but in 
this respect 8. nigricornis is subject to vary. In the type 
specimen of Fabricius there are only four or five punctures in 
each row, while in other specimens twice this number is 
reached. In 8. nigricornis the legs and underside of the body 
are generally greyish ; in the present species they are dis¬ 
tinctly fulvous, with the tarsi on their upperside and the abdo¬ 
men and breast partly black. 

From Mr. Thomson’s too short diagnosis of S* lateralis I 
am quite unable to determine his species. It is from N. 
India. The species just described may possibly be the same 
or a variety of it. 

EXPLANATION OF PLATE VII. 

JF Ha, 1. Xylotreckw Jiampeoru. 

Ftp. 2. Hatocera Folk. 

Ftp. 3, Coptops quadrimaculata, 

F\p. 4. Thylactut dorsalis. 

Fig 5. lihodopw aXboplagiata, 

Fig. 0. tithmuu albicollts . 

F\g. 7. Enispia cUrotdes. 

Fig. 8. PemptoUmut humoralis. 


VIII .—Note on Tealia tuberculata and T. crassicorms. 

By GK Y. and A. F. Dixon. 

In a paper published in the * Journal of the Marine Biological 
Association* (vol. i. p. 205) Mr. J. T, Cunningham endea¬ 
vours to set up Tealia tuberculata (Cocks) as a species distinct 
from Tealia crateioornu (Muller). Perhaps we may be 
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allows to point Out some matters that have occurred to ns 
and which prevent our accepting his conclusions. There 
would appear to be no doubt whatever that Mr* Cunningham 
has obtained specimens identical with that on which Cocks 
based the description of his species T[ tuberculata; but it 
seems to us that the accurate and detailed description which 
ho gives of them leaves almost no room for question that 
these specimens belong to Gosse’s species T. crassicornis. 
The points on which Mr. Cunningham separates T fubereu- 
lata from T> crassicornis are:— (1) the occurrence of irregu¬ 
larly branched or bifurcated tentacles, which, So far as he is 
aware, have been observed only in T. tuberculata , though he 
admits that this is not a constant character of the species ; (2) 
the slight irregularities in the number and arrangement of 
the tentacles winch were exhibited by all the specimens of 
T. tuberculata which he examined, the conjectured normal 
arrangement being 5, *5, 10, 20, 40, 80: (8) he also states 
that T. crassicornis may be provisionally distinguished by 
the number of the tentacles, which are always arrauged 5, 5, 
10, 20, 40, while T. tuberculata possesses the ideal number 
given above; (4) he points out that in 1\ tuberculata the 
tubercles on the column are arranged in vertical series, while 
Gosse states that those of T. crassicorn is are irregularly 
scattered. 


These distinctions seem to us insufficient to separate the 
species in question. In the first place the occurrence of 
branched or bifurcated tentacles is not limited to any one 
species of Actinia. We have observed this phenomenon 
occurring occasionally in Actinohba dianthus, Sagartia 
miniata , Actinia equina, Anthea cereus, Bunodes gemmacea, 
Peachia hastate, and more frequently in Cylista undata ; but 
the most conspicuous instance of this peculiarity we have 
ever met with was in a large specimen of T, crassicornis 
adhering to an oyster-shell, and obtained from deep water in 
Dublin Bay in January lost. In this specimen several of 
the tentacles were abnormally developed with warts or 
branched. Gosse considered the tendency of the tentacles to 
a monstrous fission the most marked peculiarity of (Jocks s 
specimen; Mr. Cunningham admits that this tendeucy is not 
exhibited by some individuals otherwise similar to (Jocks’# 
specimen, and we see that it may be present in T. crassi~ 
cornt*t the very species from which it is desired to separate 
some individuals on the ground that they possess this pecu* 
liarity. Secondly, as to the irregularity in the tentacles 
observed by Mr. Cunningham, we should not be inclined to 
lay much stress on this ptiut in the case of individuals so 
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large as those which he describes* Ho himself shows that 
the normal arrangement corresponds with that in T . craaai- 
cornis so far os the latter goes, and that the irregularity in 
T. tuberculata is due to deficiencies in the outer cycle of the 
tentacles. Fuither, it is not uncommon to find in adult 
individuals of other species of Actinia? possessing numerous 
tentacles similai departures from the regular type. Even in 
B anodes verrucosa ) in which, ns n rule, tin* regular arrange¬ 
ment is singulaily conspicuous, we have observed a somewhat 
similar numerical deficiency (Proo. Roy. Dubl. Hoe. vol. vi. 
p 321). Indeed, in large specimens, one could hardly expect 
to find the full number of tentacles always present in the 
outer and, therefore, newer cycles; for to preserve such 
regularity in growth the tentacles in each cycle should be 
simultaneously developed, and it should be remembered that 
such an absolutely symmetrical development of mesenteries 
as this would suggest is not Usually met with among Actinias 
with numerous mesenteries. Mr. Cunningham himself can 
hardly consider the irregularity in the tentacles to be of 
specific importance; for were he to do so, to be logical, he 
should exclude the individuals which he has described as 
well from the genus Tealia , as defined by himself, as from the 
species T . craasicornts . Thirdly, as to the greater number of 
tentacles observed by Mr* Cunningham in T\ tuberculata com- 
pared with the number assigned by Gossc to 71 crassicornia^vtc 
do not seo why this should not be compatible with the identity 
of the two species. Tlic individuals referred to T. tuberculata 
are evidently larger than those found along the shore between 
tide-marks, which formed the material on which Gosse baaed 
his description of T. craaaicornia ; and it seems reasonable to 
suppose that the number of tentacles increases with the 
giowth of the animal. Fourthly, as to the tubercles being 
arranged in vertical rows in T\ tuberculata, we have shown 
that the same is the case with r l\ crassicornis (7. c. pp. 319, 
320). We do not think that the fact that Cocks’s and Mr. 
Cunningham's specimens were attached to the valves of 
Lamellibranchs, instead of being found in the clefts of rocks, 
is anything more than a different habit necessarily assumed 
by the animals in the different regions from which they were 
obtained. We may add that we have never seen a T. cram - 
cornia brought from deep water except on a shell or stone* 
Mr. Cunningham points out that the surface of the column 
is almost always bare of pebbles and sand, though furnished 
with suckers; we have invariably found this to be the case 
with specimens of f l\ craaaicornia dredged in deep water. 

From what we have already said it is apparent that we 
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cannot follow Professor Haddon (Trans, Roy, Dubl, Soc. 
aer. 2, vol. iv. p. 321) in regarding Tealia tuberculata as a 
possible synonym of Actinauge Richardi\ Owing to Prof, 
jtteddon’s kindness we have had an opportunity of seeing 
Cocks’s original drawing, and we can only state that it is 
quite possible it was made from a merely overgrown specimen 
of T. crassicornis. While, therefore, as Gosse says, T. tuber- 
culata may be a true species (Actin. Brit p. 217), we must 
state our beliet that as yet its distinctive specific charac¬ 
teristics have not been diagnosed. 

Mr. Cunningham arrives at the conclusion that Bolocera 
eques, Gosse, is the same as Tealia tuberculata . But it 
appears a rather high-handed^course to ignore totally the non¬ 
retractility of the margin, which Gosse made one of the 
distinguishing features of the genus Bolocera y and, in addition, 
to assume that Gosse is mistaken in the number he assigns 
to the tentacles. Wc do not think that such an accurate 
observer as Gosse can have gone so far astray iu a matter of 
external form. 

We cannot conclude without expressing our surprise that 
Mr. Cunningham has included in the genus Tmlia } defined 
by himself as possessing a decimal arrangement of parts, such 
a form as T. bunudiformis . Hertwig, which has been de¬ 
scribed in the * Challenger ’ Report (p. 3o) as possessing parts 
certainly not conforming in number or disposition to this 
definition. We have elsewhere urged the probable identity 
of T. bunodiformis and Bunodes thallia 9 Gosse (L c. p. 319); 
but, in any case, it must be widely separate from such a well- 
defined genus as Tealia . 


IX .—Tenth Contribution to the Knowledge of the Fauna of 
Madagascar *♦ By Dr. A. Gunther, F.R.8. 

[Plate VI.] 

A KM ALL collection made by the Itev. James Wills in the 
torest-disuict east of Imerina contained a few new or inter¬ 
esting species. 

Among the Mammalia there is a specimen of a very pecu¬ 
liarly coloured species of Hemicentetes . 

Hemicentetes nxgrofuscus . 

This species agrees with Hemicentetes semispinosus iu sixe, 

* 9, « Ninth Contribution to the Knowledge of the Fauna of Mad&gaa- 
car,* Ann. & Mag. Nat. Hist. 18B2, vol, ix, p. 
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the proportions of the body, and the distribution of the orna¬ 
mental markings; but what is yellow or whitish in //. semi- 
sjnnosus in of a bright light chestnut-colour in this species, 
and the middle of the chest and abdomen is black. 

In the only specimen available at present the fur is very 
thin and consists on the side of the abdomen of thin woolly 
hairs, sparsely mixed with very slender bristles. The crest 
across the nape is formed by less numerous spines, which, 
like all the spines on the back, are of a deep orange colour. 
Thinner black bristles are mixed with the hair as in the allied 
species *. 

The dentition is that of an adult animal and formed by the 
permanent teeth. On comparing it with a specimen of //. 
semispinosus of the same siae, no great difference can be 
observed as to the general shape and relative position of the 
teeth. But the molars are ol conspicuously larger size and 
are less broad transversely, with the exception of the hind¬ 
most (fourth) molar, which is rudimentary. The distance of 
the canine from the front incisor is 4 millim., that between 
the canine and second prtemolar 7 millim. 

Only one specimen was obtained; the skin is 140 millim. 
long, and the head measures 40 millim. to the front margin 
of the ear. 


The Beptiles consist of specimens of Sepsina gastrosticta , 
O’ISh.; Cham cf/ eon lateralis , Gray; Chamceleon brevicomu 9 
Gthr.; (Jhamceteon globifer , Gthr,; Chamceleon nasutus. 
Gray; and Chamceleon TF«V/m, sp. n. Among the Snakes 
specimens of Ptyas injrasignatus y Gthr. (1882), are of special 
interest, inasmuch as they prove that Dwmicus Stumpffi ,, 
Bottg. (1881), and Dromicus Baroni , Blgr, (1887), are indi* 
vidual variations or modifications of age of the same species f, 
Dimas colubrina is represented in this collection and seems 
to be generally distributed. 

A species of Liophis I believe to be undescribed, and, 
finally, Mimophis madagascariensis , Gthr., occurs also in 
this district. 

* I may here mention that Hemicentete# nigruseps, Gunth. (Ann. & 
Mag. Nat. Hint, Aug. 1876), has since been renamed by Jentink Jkmi~ 
centete* tariegatus, vor. Bufoni (‘Notes from the Leyden Museum/ 
1879, p. 160). 1 am afraid that Dr. Jentink will be still less inclined to 
acknowledge the form now described a* a distinct aperies. 

t Dromtaus mtdttgaecanentie, Gthr., proves to bo very distinct, although 
it has a similar coloration. Its head is much shorter and broader, the 
eye smaller, and in all specimens known the abdomen is unspotted, a* in 
name of Ptya* vfrattgnntu*. 
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Chameleon Willsii. (PL VI.) 

This species is closely allied to Chamceleon minor (Ann. & 
Hag. Nat. Hist. 1879, vol. iv. p. 246), but differs by its 
broader head, which is quite flat between the orbits in the 
female, and very slightly concave in the male, whilst in Cha~ 
tnakon minor the uppersidc of the head is deeply concave in 
both sexes. Snout of the adult male produced into two flat 
compressed horns, divergent in front and covered with large 
scutes, of which one in the middle of the upper edge projects 
like a prong; the horns are much less approximate at the 
base than in Chamceleon minor; they are, as usual, absent in 
the female. Occipital region with a rounded margin behind, 
without any piominent parietal cre3t, which in Ghammleon 
minor is rather conspicuous. No lateral occipital flaps. A 
dorsal crest is present in the male only, and consists of a 
few conical tubercles which occupy the naj>e of the neck. No 
gular or ventral median series of tubercles. Head covered 
with small, flat, irregular scutes ; scutes of the body uniform, 
flat, scarcely smaller than those of the head, but much larger 
thau in Vhamcelton minor . Ilecl without spur or promi¬ 
nence. 

Dark greenish or yellowish, with a white streak along the 
median line of the throat and abdomen ; a narrow yellow ring 
rouud the middle of the foot; a similar marking is indicated 
by one or two small spots on the hand ; female with an inter* 
rupted yellow line along the hinder side of the hind lirnb and 
continued for a short distance on each side of the tail. 

Four specimens were collected, two adult males and two 
females. The larger of the males is 6£ inches long, the tail 
measuring inches. The fully adult female is smaller, 
measuring only 4} inches, of which the tail takes one half. 

Liophis Imertnce . 

Scales in nineteen series. Head short, snout rather pointed; 
eye small, with round pupil. Rostral shield protruding, 
extending on to the upper surface of the head j frontals small, 
the anterior scarcely one half the size of the posterior; ver¬ 
tical longer than broad: occipital® as long as vertical and 
postfrontal* together. Loreal Bhort: one prseoculor, not 
reaching to the upper surface of the head; two postoculars, 
Eight upper labials, the fourth and flfth entering the orbit. 
Temporals 14-2 + 3. the foremost in contact with the lower 
postocular only. Three lower labials in contact with the 
awteiior chin-shields. 
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Ventral* 146; anal divided; subcaudals 28-fa?, possibly 
40. Posterior maxillary tooth strong and separated from the 
preceding by ati interspace. 

Upper paits brown, with four rather indistinct blackish 
lines, the outer along the fourth and the inner along the 
seventh series of scales; upper labials yellowish, marbled 
with blackish like the thioat; lower parts greyish, nearly 
black. 

The length of ihe single specimen is J8 inches, of which 
the somewhat mutilated tail measures two. 

This species seems to be allied to Liophis quinquelineatus 
(Ann. & Mag. Nat. Hist. 1881, vol. vii. p. 35.9), of which 
the type has been lost. It differs, however, by its somewhat 
larger eye, fewer series of scales, and different coloration 
of the head. 


X .—Report upon the Crustacea collected by P. IF. Barnett- 

Smith } Esq. } Surqeon R.N ., during the Survey of the 

Macclesfield and Ttzard Banks, in the China Sea , by 

1I.M.S. * RamblerCommander IK. (7. Moore . By It. 1. 

POCOCK. 

Tins collection of Crustacea is composed principally of 
Biachyuioua forms of small size. Seventeen species have 
been identified, and of these three are now described for the 
first time. This percentage of new species from seas so well 
known is distinctly good. The chief interest centres in the 
Maioid forms, two of them being new to science and the rest 
noticeable in oilier respects. 

In addition to the species here enumerated several small 
specimens of a species of Alpheus were taken ; but the iden¬ 
tification of these has not been attempted, on account of their 
immaturity and imperfect condition. 

1. Oonodactylus chiragra (Fabr.). 

One small specimen in 3 feet of water at the north-east 
extremity of the reef. 

2. Galathea australiensis, Stimpson. 

Galathea auatralwuis, Sti inpeon, Proc. Ac Sci. Philad. p. 80(1868); 

Henderson, Anomura of 1 Uhallengor ’ Exped p. 118, plfxii, fig. 6. 

Two specimens without chelipedes in 32 fathoms of water 
on Maeelesiiild Bank. 
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8. ? flynotoene hxepida ) Destaarest. 

Dynomene hieputo, Dcsmansst, Oonsid. g4n. Cruit. p. 183, pi. xviii. 
fig.2. 

A single specimen,, perhaps not referable to this species, on 
Macclesfield Bank, 82 fath. 

4. Nursilia dentata y Bell. 

Nunn ha dentata f Boll, Trarw. Linn 80 c xxi. p. 309, pi xxxn fig 0 
A single female specimen at a depth of 40 fath. 

5. Caphyra larvis, A. Milne-Ed wards. 

Caphyra Urvi* y A Milne-Ed wards, Nouv Arch, Mus. v. p. 152, and ix. 
p. 173, pi iv. tig 2 

One specimen in 3 feet of water on Extierae Reef. 

6. Tetralia cavimanus , Heller. 

Tetralia ravimanm, Beit rage zur Crustaceen-Fauna des rothon Meeres, 
p. 353, pL in tigs 24, 25. 

Three specimens from Mace Island at a depth of 20£ fath. 

7. Trapezia ccerulca, Rttppell. 

Trapezia carulea, Ruppell, Miers, Brachyura of * Challenger/ p 165 

A single specimen on Extreme Reef in 3 feet of water. 

The lateral spines of the carapace are almost obsolete; the 
manus is rounded above and not hairy externally. 

8. Trapezia cymodoce (Hcrbst), Miers. 

Trapezia cymodoce (Ilerbst), Miers, Ann Nat. Hist. (5) ii. p. 408. 

Taken with the above was a single specimen of Trapezia 
which is referable to 1\ cymodoce as restricted by Miers. It 
may be distinguished from those that I have named T. guttata 
by the absence of spots from the legs and by the presence of 
a cluster of very short hairs on the outer surface of the manus 
of the chelipede, 

9. Trapezia yutta(a y Ruppell. 

Trapezia guttata , Ruppell, Boaobreib. Krabben des rothen Meeres, 
p. 27. 

Halt a dozen small specimens in 6 fathoms off T izard Bank. 
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Our knowledge of the species of the genus Trapeatia is 
in a very unsatisfactory state* I refer these specimens to 
guttata of Ruppell on the strength of the following cha¬ 
racters :—a unilormlv coloured thorax with a spine on each 
side of it, and legs bearing more or less faint indications of 
spots* 


10, Actumnus aetifer , dc Ilaan. 

Actumnus wtifer, do Jlaan, Crustacea in Siebolda * Fauna Japonic*/ 
p. 60, pi iii. %. 3. 

A small specimen on Macclesfield Bank at a depth of 32 
fathoms* 


11. Dairaperlata (llerbsl). 

Vaira petlata (llerbet), Milac-Edwards, Crust, i. p. 387. 

A single specimen taken in 3 feet of water at the north** 
eastern extremity of the reef. 

12. Actaa teasellata } sp. n. 

Carapace wide, about as wide in proportion to its length as 
in A . rufopunctatay but more rounded at the sides ; furnished in 
every part with distinctly defined lobes which exactly resemble 
the similar lobes in A . ri{fopunctata in being covered with 
rounded close-set granules; the depressions which separate 
these lobes are clothed with short hairs; at the edge of the 
carapace the lobes are not distinct, as in rujopunctatay but 
merely represented by clusters of sharper grauuics, which 

( five to the carapace the appearance of being laterally spinu* 
ose ; the frontal region furnished with four lobes, as in rwfa- 
j punctata ; margins of the orbits granular, but less dis¬ 
tinctly lobate than in rujvpunciata ; the anterior half of the 
carapace, behind the orbits and the posterior frontal lobes, is 
furnished as in rujbpunctata with eight lobes arranged in 
a transverse series; ot this series the two which are close to 
the middle line are almost continuous in front with the poste¬ 
rior frontal lobes, while behind they are separated from each 
other by a very conspicuous elongate median lobe; at the 
posterior extremity of this and on each side of it there is a 
single small rounded lobe, and behind these three a single 
transverse lobe* This arrangement of granular lobes in this 
region, of the carapace does not occur in any specimen of 
rufopunctata that I have seen; the arrangement of lobes on 
the rest of the carapace is much the same tn the two species. 
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Chetwedee nearly smooth on the Inner surface, granular 
externally, the granules on the carpus arranged more or less 
in dusters, on tne manus in transverse series; the dactyli 
compressed and blade-like, the movable one slender and 
arched, granulate above, but on the inner surface feebly den¬ 
tate only at the base ; the immovable one obscurely dentate 
and thick from above downwards. 

Lege very hairy and granular, as in rufopunctata } but not, 
&B in that species, lobate. 

Two specimens (<£ and ?) on Extreme Reef in half a 
fathom ot water. 

The colour (in alcohol) of these specimens is a kind of pale 
reddish grey; the smooth parts of the limbs darker slate- 
grey, dactyli dark brown. In one specimen (the male) the 
lower halt of the manus is black both on the inner and on the 
outer side. Whether this colouring is sexual or only “ acci¬ 
dental ” cannot of course be determined. 

This species is more nearly allied to rufopunctata than to 
any other known to me, but may be separated from it by 
many well-marked characters. In addition to those already 
referred to in the description mention may be made of the 
form of the fingers and the absence of the red colouring- 
matter. 

Width of carapace 14, length 9$ millira. 

18. Actasa rufopunctata , M.-Edw. 

Aetna rufopunctata, A. M.-Edw, Nouv. Arch. Mua. i. p. 208, pi. xviii. 
fig. 1 (1805). 

A single specimen in 3 feet of water on Extreme Reef. 

14. Parthenolamhrue calappoides, Adams & White. 

Jkn'thenoiatnbivs lalappoides, Adams & White, Cruet, in Voyage of 
* Samarang/ p. 84, pi. v. fig. 5. 

A single individual of large size at a depth of 27 fath. on 
the edge of the reef off Namyit. 

The carapace gives the following measurements:—Length 
224. width 83 mtllim. 

This, the largest specimen that 1 have seen of the genus, 
1 was at first inclined to look upon as the type of a new species 
mainly on the strength of the great erosion that the upper 
surface ot the carapace presents. But an inspection of the 
senes of F, catappotdes in the Museum soon showed that this 
character is exceedingly liable to variation—in fact that no 
two individuals have the carapace similarly eroded. 
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15. Hyastenus ( Ckorilia ) tsnuicornis } ep. n. 

Carapace pyriform, with well-defined regions; the rostral 
spines hairy, exceedingly long and diverging, i, e . each spine 
is considerably longer than the carapace and the distance be¬ 
tween their apices is alxmt equal to their length; the super¬ 
numerary rostral tooth, which is said to be characteristic of 
the genus NaxiUy is absent; the antennal and orbital spines 
arc veiy strong; from the base of each there runs backwards 
towards the margin of the posterior half of the orbit a tooth 
which in the case of the orbital spine partially bridges over 
the upper orbital hiatus ; the orbital hiatus very large and 
the, posterior portion of the orbit in consequence small and 
pillar-shaped ; from its upper surface it sends forward a pro¬ 
jection in the direction of, but not reaching, the back ward ly 
prolonged tooth from the upper orbital spine; these two pro¬ 
jections almost fill up the aperture of the upper orbital 
hiatus; the superior interorbital area furnished with two sub- 
parallel longitudinal series of tubercles; the gastric region of 
the carapace furnished with larger and smaller, not close-set 
tubercles, of which three in the middle line and one on each 
side are the largest; the cardiac region armed with two 
enormous tooth-like tubercles set in longitudinal series; the 
branchial region armed with three large teeth, of which the 
hindmost is the largest. 

Chelipedes long, projecting slightly beyond the apex of the 
rostral spines; inerus cylindrical, furnished at its distal end 
with a spine above and an articular tubercle on each side; 
nmnus long and slender, with an articular tubercle above 
and below at its proximal end and a longitudinally grooved 
external surface. 

Legs almost alike, differing principally in length and in 
the fact that the merits of the first pair is furnished at its 
distal end with an enormous spine, which is scarcely repre¬ 
sented on the other legs. 

Measurements in millimetres . —Length of carapace 10, 
width 7, width outside orbits 4|; length of rostral spine 12$ ; 
distance between apices of spines 12$; length of chelipede 
17$, of first leg 27$, of last 13. 

The colour (in spirit) of this specimen is very beautiful: 
the bases of the legs and of the rostral spines, the ittterorbifcal 
area, and the antero-lateral portions of the carapace are car¬ 
mine, the upper portions of the branchial region are bluish 
grey, the rest yellowish white. 

One specimen at a depth of 32 fath., another at a depth of 
25 fath., on Macclesfield Bank. 
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This species is very distinct from all known to me, and is 
to be at once recognized by its enormously tong and diver¬ 
gent rostral spines and by the long and slender spinule which 
is situated at the distal extremity of the merus of the first 

S ir of legs. It somewhat resembles Hyastenm oryx of A* 
ilne-Edwards *, but differs in the armature of the cepkalo- 
thorax and in its long and diverging rostra. In possessing 
two median, large, erect spines on the cardiac looes of the 
carapace it appears to be allied to Naxia hystrix and to Naxia 
elegant. 

16. Naxia tauruH } sp. n. 

Carapace pyriform, with gastric, cardiac, and branchial 
regions well defined by conspicuous smooth sulci; the whole 
suifuce covered with distinct though close-set minute tufts of 
hair, amongst which, especially in the gastric and branchial 
regions, project a few longer and coarser hairs; the rostral 
spines long and diverging, t. e . each spine is considerably 
longer than half the length of the carapace, and the distance 
between the tips of the spines is a little more than three 
quarters the length of each, coarsely and sparsely hairy in 
the proximal half of the inner surface, the additional spine 
is large and situated far from the apex near the middle, but 
in the distal half of the upper surface; antennal spine long 
and stiong, but less strong than the superior orbital spine; 
the external half of the orbital margiu is bidentate above and 
hairy on the inner surface; the superior interorbital area is 
furnished with two subparallel longitudinal series of tubercles, 
which extend, increasing in size from before backwards, almost 
from the base of the rostrum to the gastric region; gastric 
region armed with many symmetrically-disposed tubercles; 
three of these are very large and situated in the middle line, 
on each side of the anterior and posterior of these are two 
transversely disposed smaller tubercles, and in addition there 
are several still smaller tubercles scattered about j the ante¬ 
rior half of the cardiac region furnished with a cluster of 
small tubercles and the posterior half with three larger 
tubercles arranged in the form of a triangle; the hepatic and 
lateral portions of the branchial region covered with many 
small tubercles, the upper portions of the branchial region 
aimed with fewer tubercles—Km the epibranckial portion there 
is one large tooth and on the inner side of this a few smaller 
close-set tubercles, and on the metabranchial portion two or 
three vt idely separated small tubercles and a larger external 
tooth. 

* Nonv. Arch. Mu*. vih. p. 250, pi. xir. fig. 1. 
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Ohelipedea when extended reaching slightly beyond the 
apex of the rostral spines; merus cylindrical and armed above 
with ft single sharp spine situated at its distal extremity; 
manus cylindrical, furnished with an articular tubercle above 
and below at its proximal end; fingers slightly separated 
basally when closed. 

Leqs almost alike, differing piincipally in length, the first 
pair being much the longest; the segments are all simple and 
cylindrical, the merus alone being armed distally with a sharp 
spine, this spine, very large on the first pair, becomes 
gradually smaller from before backwards on the others, and 
finally disappears on the fourth. 

Measurement* in millimetres. —Length of carapac * (without 
rostrum) 20J, width 14, width behind orbits 7; length of 
rostral spine 12, of tooth from base 6^; distance between apices 
of spines ; length of chelipede 25, of first pair of legs 57£, 
of last pair 26. 

A single specimen on Macclesfield Bank at a depth of 32 
fathoms. 

Provisionally following Mr. Miers I refer to the genus 
Naxia those species allied to Pisa and Hyastenus which are 
characterized by the presence of an accessory spine or spinale 
on each of the rostral projections. Thus restricted the genus 
contains the species mentioned by Mr. Miers on p. 60 of his 
Report on the Brachyura of the * Challenger/ and, in addi¬ 
tion, two that are here added. Of these one is the species 
described above, the other is N. elegam f a species referred by 
Mr. Miers (lac. cit. p. 58) to the genus Hyastenua. Whether 
this species is more nearly allied to the typical Hyastenu* 
than to the typical Naxia it is difficult to say j but at all 
events it unquestionably possessos the rostral gpinules by 
which alone, according to Mr. Miers, the genus Naxia may 
be separated from Ihsa and Ilyaatenu*. Curiously enough 
these spines, which, although small, are very distinct, appear 
to have been overlooked by both author and artist; for no 
mention is made of them in the description, and in the figure 
that accompanies it no sign of them is to be detected. It is 
very questionable whether a genus should be retained on so 
slender a basis, and there appears to be but little doubt that 
a revision of Pisa } T/yastenua , and Naxia will show that the 
three can scarcely be regarded as distinct genera. It is for 
convenience 9 sake alone that Naxia has been here restricted to 
those few forms presenting an accessory rostral spine. The 
following table will perhaps serve to show how these may be 
separated from each other;— 
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Carapace armed wholly or principally with 
targe spines and spihiform prominences; 
metal segments of appendages armed dis- 
tally with a single spinule. 

a 1 . Rostral spines less than a third the 
length of the carapace and widely diver¬ 
ging ; legs very long . hyttrix, Miers *. 

6\ Rostral spines considerably more than 
half the length of the carapace; logs 
shorter, 

a*. Rostml spines subpamllel, diverging 
onlv now apex; intestinal region of 
carapace armed with three spitiiforin 

projections... Itobillardi, Miers t. 

b*. Rostral spines diverging gradually 
from the base; intestinal region of 
carapace armed with only one large 
spiniform projection. ..... elegam (Miers) t- 

h. Carapace armed prineipallv with more or 
le*s close-set, blunt, tuberculiform teeth, 
amongst which, especially on the branchial 
region, a few spines may project 

a*. Rostral spines more than half the 
length of the carapace and diverging 
strongly from the base; merai 
segments of the appendages dis- 

tally spinwl. taurut, sp. n. 

A*. Rostral spines less than one third 
the length of the carapace and 
subparallel; meral segments armed 
distally with a tubercle. 

« 4 . Orbital spiue not large; rostral 
tooth situated some distance from 

the apex of rostrum.A irta, A, Milne-Edw. $ 

b\ Orbital spine conspicuous; ros¬ 
tral spine situated closo to the 

apex of rostrum. t$rpuKfera, Milne-Edw. U 


17. JEtuenta proteus , de Haan. 

Mu&iin proteut, de Haan, Siebold’s < Fauna Japonica/ Crustacea, p. 05, 
pi. xxiii. 

A single specimen in 3 feet of water on Eld&d Beef. 

Thie specimen, although a male, is furnished with those 

• Bracbyura of«Challenger/ p, 60, pi. vi. fig. 4. 
t Proc. Zool. Soc. p. Stf9, pi. xx. fig. X (1882). 
i Brachyura of * Challenger/ p. 68, pi. vi. fig. 3 (sub 
J Ann. Soc. Ent. Fr. (4) v. p. 14.% pi ir. fig. 1. 

|| Hist. nat. Croat, i. p. 813. 
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antero-lateral laminar processes which are usually confined to 
the female. 

On each side of the rostrum and attached to the hairs which 
adorn this poifcion of the cephalothorax there is a single 
branching piece of the Alga, Qaluxaura fragilis, in a cluster 
of which this crab was taken. 


XI,— On the Species Rallus pusillus of Pallas and its 
Allies . By W. R. OoIlvie Oicant. 

While recently engaged in arranging the Rails in the 
National Collection I was struck by the difference in appear¬ 
ance between the Pigmy Rails f^ora the Indo-Chinese 
countries and those from Europe, Africa, and Madagascar, 
which have always been regarded as belonging fco one species 
and known as Porzana Bailloni . A more careful examina¬ 
tion of our large series at once convinced me that this is a 
mistake, and that the Indo-Chinese bird, of which Mr. Hume’s 
collection contains a very fine series, is in reality very distinct 
from the true P. Bailloni , which is the Western form, both 
in plumage and geographical'distribution. There can be no 
doubt whatever that the Eastern bird is the one described by 
Pallas in his 1 Reise Russ. Reichs,* iii. Anhang, p. 700, under 
the name of Rallus pusillus , a name which was doubtfully 
teferred by Mr. Dresser to the synonymy of P. Bailloni and 
added to the synonyms of that species by Mr. Seebohm in 
Itis * British Birds/ although he preferred to retain the name 
Bailloni used by the majority of authors. Pallas obtained 
his specimens in Dauria, and gives an excellent description, 
which I shall quote, as it clearly gives the characters which 
distinguish pusillus from Bailloni . The Eastern species must 
stand in future os \— 

Porzana pusitla (Pall.). 

“ Cohn ct forma perquam similis Ralh aquatiro; sed maynitudo 
Alaudt* vulgaris. Facies, collum subtus et pectus medium longi- 
tudinaliter cmrulescenti-cana, media gala candicat. Litura per 
oculos longitudinals obsolete forrugmea. Vertex, cervix, dorsum 
ferrugineo nigroqoe liturata; dorsum lined is longitudiualibus 
vagis albis. Abdomen oriwmmquc nigra, tteniolis albis traas- 
versia. Cauda inter alas oompressa, arrigua, Pedes vireseeata*, w 

As compared with Porzana Bailloni it may be briefly cha- 
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racterized as very similar to the Western species both in size 
and general appearance, bat differing ia the following parti* 
culsrs:— 

The adult male has a brown stripe of the same colour as 
the back, which traverses the slate-grey side of the face from 
the base of the upper mandible to the neck, passing through 
the eye and across the ear-coverts. (In P. Bailloni the side 
of the face is uniform dark slate.) The upper surface is 
lighter brown and not so heavily splashed with white, while 
the under surface is greyish white instead of dark slate-grey. 
It will be noted that Pallas particularly mentions the stripe 
on the side of the face passing through the eye, which is the 
most striking of the differences, which are in no way due to 
season. 

The adult females of both the Eastern and the Western 
species resomble their adult males, bat are not quite so richly 
coloured, and the breast is less pure and mixed with buff. 

The young of both Bpecies are very similar, but the young 
of P. Bailloni appear to have the sides of the face nearly 
white. In P. puetlla they are browuish buff. 

Mr. Seebohm, in his ‘ British Birds,’ ii. p. 546, in describing 
P. Bailloni, has based his descriptions on both species, for the 
male only is true P. Bailloni, while the female belongs to 
P.punlla. He hos kindly allowed me to examine his collec¬ 
tion of Porsana, and having also reexamined the material, is 

S uite of the same opinion as myself. He mentions on p. 543 
lat “ the geogiaphical distribution of Baillon'a Crake is either 
imperfectly known or is a very singular one; ” but owing to 
bis believing the sexes to be different, as already mentioned, 
and haviug only a few sexed specimens in bis collection, he 
failed to recognize the distinctness of the Eastern and the 
Western forms. 

Although the plate of Baillon’a Crake given in Messrs. 
Hume ana Marshall’s * Game Birds of India, Burmah, and 
Ceylon ’ is the identical one used in Dresser's 4 Birds of 
Europe,’ it is curious to observe that it haB been altered in 
the iortner work, and the cheek-stripe already mentioned in 
my description of P. pueilla has been added, so that in that 
respect the Indian him is fairly represented, though in many 
other points, as already observed by Mr. Hume, the plate is 
not satisfactory. 

Both P. Bailloni and P. pueilla are easily distinguished 
from the Little Crake, P, parva, with which they have been 
and are so often confused, not only by their smaller size, but 
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by hating the outside web of the #rst primaiy white inietMft 
of brown, and the sides and flanks barred with black 
white, of which there is scarcely a trace in P. parva. 

In attempting to point out the different ranges of these three 
species 1 shall only draw conclusions from the specimens X 
have seen, and such references as there can be little or no 
doubt about 

The range of Porzana pusilla, so far as 1 can ascertain 
fioin the specimens before me, is throughout the Indian 
peninsula (except Sindh, though Mr, Hume mentions that a 
specimen of P. BaiUoni (P. pusilla , mihi) was shot by Mr. 
Blanford at Manchur Lake, in Sindh ; but I have not seen 
it), extending south to Ceylon and the Andaman islands. It 
oecuis noith oi Tavoy, and extends tlnough China to the 
Philippine Islands, and lias been obtained at Bintulu, in 
N.W. Borneo, It occurs in Afghanistan, and is recorded 
from Beluchistan, Turkestan, Dauria, S.E. Siberia, and 
Japan ; but it seems to me probable that the specimens from 
Beluchistan have been wiongly identified, and should be 
leferred to P. parva. Mr. Scully says it is a summer visitor 
in small numbers to the main valleys round Gilgit. 

With regard to P. parva , which he also obtained at Gilgit, 
Mr. Scully hhj s, u This species appeals merely to pass through 
the distiict in spiing and autumn. It is found in Sindh in 
winter: and the birds that visit us probably breed further 
noith.” It is common in Sindh, and we have specimens 
from Beluchistan, Afghanistan, Turkey in Asia. South and 
Central Europe, and Biitain, as well as one from Mtesa*$ 
County , winch lies just north of Lake Victoria Nyanza. 

f l lie tiue Porzana BaiUoni is a straggler to Great Britain 
and langes fionu South and Central Euiope to the Capa 
Colony and Madagascar. A specimen was obtained by Mr. 
Cumming at Kao, at the head of the Persian Gulf. 

So far as is known the ranges of P. pu&iUa and P. BaiUoni 
aie widely populated, and P. parva occupies the intermediate 
country as wtdl as being found in part of the country occupied 
by each. 



Xtl.-^Oritioat Not** on the Polvtan . By 6h« Rer. Thoju« 

HmcKS, B.A., F.R.& 

Part II.* —Classification . 

1. Preliminary Section, 

Mas r years hare now elapsed since the publication of Smiths 
fruitful work on the Scandinavian Polyzoa f* ia which a new 
basis of classification was proposed and the foundations of a 
natural system were sought, not in the comparatively trivial 
variations of colonial growth and habit, but in the more sig¬ 
nificant and essential characters of the individual zocecium. 
When it is remembered that the oldor classifications were 
founded primarily, without exception, on zoarial peculiarities, 
we can feel little surprise that the proposals of the Swedish 
naturalist, discrediting as they did the fundamental principle 
on which they rested, were at first regarded as too revolu¬ 
tionary in diameter, and failed to produce any immediate 
effect on the systematic treatment of the Polyzoa. Probably, 
too, the fact that his great work, containing a singularly able 
and f xhaustivc account of iris researches and theoretical views, 
is written in the Swedish lauguage may help to account for 
the comparatively long period (luring which its specific claim 
was almost unrecognized and its influence but slightly felt. 
Certain it is that so late as 1880, when my i History of the 
British Marine Polyzoa 5 was published, the principal writers 
on the Class gave at least a nominal adherence to the old 
views, and that in no systematic woik had Professor Smitt’s 
principles been adopted and applied. 

To estimate rightly the work which the Swedish naturalist 
has accomplished m this department of zoology wc must 
remember that it is not a mere revision of an existing system 
that we owe to him, but the institution of a new system, 
resting on new foundations, and implying a new interpreta¬ 
tion of the facta with which it deals. His distinctive merit 
is that he substituted zooecial for colonial characters as the 
proper basis of a natural arrangement, thus giving a new 
direction to research and preparing tho way for a system which 

♦ Part I. was published in the ' Annals * for February 1887. 

+ if Kritisk fbrteckning ofver Skandinavums Ilafs-Bryosoer.” Ofvers. 
if Kongl. Vetenskap#i-Akad. Forhandliugar, 1804-67. In 180/ the prin¬ 
ciples on which his classification was founded wore discussed in a paper 
entitled w Bryosoa Marina in regioniba» arctlcis et borealihus viventia, 
reoensuit F. A. Bmitt/' ftfvurs K. Vefc.-Akad. Forh, 1867, no. 6. 

6 * 
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should rest not on mere superficial resemblances, but on 
genetic affinity. 

The details of his classification—his definitions of genera, 
his identifications of species, his grouping of varietal forms, 
and other points—may be open in some cases to criticism 
and revision; but it may be safely affirmed that he has indi¬ 
cated the direction which all sound and fruitful research must 
take for the future *. 

Within the last few years there has been a very general 
acceptance of Prof. Smitt’s fundamental principle amongst 
students of the Polyzoa, though there are still serious diver¬ 
sities of opinion as to the zcoccial elements which possess the 
highest systematic value, and we must await the results of 
yet further investigation before wc may hope to realize a 
perfect system. In the meantime it may be useful to indi¬ 
cate the natuie and scope of some of the differences which 
exist amongst writers on the Polyzoa, and endeavour to esti¬ 
mate our actual position with reference to systematic questions. 

Amongst those who in recent times have occupied them¬ 
selves with these questions 1 may name Jallienf, Koschinsky J, 
and Pergens and Aleunicr§. Waters too, in his numerous 
papers (chiefly on fossil forms) and in his supplementary 
notes on the i Challenger 1 Polyzoa, has given us many inter¬ 
esting suggestions bearing on systematic points which merit 
careful consideration. To some of these 1 hope to refer here¬ 
after. 

All these writers are agreed in seeking the basis of classi¬ 
fication amongst the characters of the zooecium, so far at least 
as the Cheilostomata are concerned. Pergens and Meunier 
adopt in great part, though only provisionally, the revision 

a It must be remarked here that Bmitt did not cam out his principle 
in the arrangement of the Cyclohtonmta. He says , 44 Form® veio Oyrfo- 
stomatum sicut in anti quion bus geologi® temporibua maxime fioruerunt, 
sic etiam inferiorem evolutionis gradum retinuerunt, it* ut, quamvis variia 
iiguris coloniavumabundet hie onto, zooecia fere eequalia par® beat ” (“ Bryo- 
asoa Marina in rogiuuibus orcticis et borealibue viventia.” Ofrasigt af 
Kongl. Vetensk.-A*acl. FbrhandL 1867, no. 6, p. 407. 

t 44 Note sur one nouvclle division dea Bryozoaires Cheiloetomiene,” 
Bulletin do la Boo. 2ool. de France, t. vi. (1881): u Monographie des 
Bryozoaires d’eau douce,” ibid. t. x. (1885) \ l( Lea Costulidtes, nouvelle 
Famille de Bryozoairea,” ibid. t. xi, (1880); 4 Mission du Cap Horn, BiyO- 
soaires.’ 

J 44 Fin Beitrag zur Kenutmss der Bryozoeo-Famm der alteren Ter- 
tikrsohichteu dos siidlichen Bay eras/’ i. Abtheil., Cheilostomata. Palieon- 
tographica, Jbmuagegeben von Karl A. von Zittel, Band xxxii. Brets Lief*- 
rung, 1885. 

{ u La Faune dee Bryozoaiies Garumniens de Fixe* Ann. de la Boa. 
Malacologique de Belgique, tom. xxi. (3886) pp. 18,13. 
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and extension of Smitt’g system, which I heve embodied in 
my * History 1 of the British species* They take exception 
at the same time to the importance assigned to the zocecial 
orifice, which (they hold) is liable in many species to remark¬ 
able variations and cannot be regarded as a stable character. 
They say :— u Oelui-ci (/orifice zoueial) prdsente dans beau- 
coup d’espbees des differences remarquables, et subatituer une 
classification bas^e principalement sur le scul caractbre de 
cette ouverturc k cello qui avait principalemcnt en vue la 
forme dc la colonie, e’est remplacer une classification arti- 
ficielle par une autre, toujours moins dloignfo de la r6alit& 
On ignore encore quels sont les caractbres rtSellement stables 
dans les Cheilostomes aussi bien que dans les Oyclostomes ” *. 
They add, u Dans ces derniers (Cyclostomes) presque tout 
cet encore k fairc; dans les premiers, M. Ilincks s'attache 
presque cxclusivemont k la forme de /orifice zo^ciul.** 

Upon this I would remark that the latter statement can 
hardly be accepted as a correct representation of the actual 
fact. I have not relied by any means " exclusively ” on the 
form of the orifice in forming genera, nor has it been as a 
matter of choice that I have in any case contented myself 
with a single character; much less can it be said with truth 
that it has been my purpose to make the zocecial orifice, as a 
substitute for the colonial form, the basis of my classification. 
My primary object has been to give effect to the new syste¬ 
matic principle in the best way which the actual elate of our 
knowledge would permit ; ana if in some cases the structure 
of the zocecial orifice has been adopted singly as the basis of 
generic groups, it is simply because, from the imperfection of 
our knowledge, no other characters of equal stability and 
significance could be found. I will reproduce here the 
following passage from the u Introduction ” to my 1 History/ 
which has reference to this subject ;— t( What, then, are the 
most significant features of the zoceciura for classificatory 
purposes? Form, superficial sculpture, the presence or 
absence of spiues or other appendages, these are generally 
too variable tod inconstant to yield any sure criteria. But 
we may find such in the structural peculiarities of the cell— 
tw, for instance, the modifications of the apertur$ f the degree 
in which the primitive opening is preserved or obliterated, 

* ^La Fauns des Bryosoaires Garuraniens de Faxe,” Ann. de la Soe, 
Roy. Malacologtyue de Belgique, tom. xxi. (1888). Mr. Walfotd has 
sttfwgely misinterpreted the latter port of this passage and has given to 
Ofttt of its clauses a meaning the very opposite of that which the authors 
intended ; see bis paper on « Bmsoa from the Inferior Oolite,” Quart. 
Journ. Gaol Soe, for August 1889, 
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the ribbed condition of the front wall (as in MembraniporeUa 
and Crilrilina) } the chambered condition of the cavity (as in 
Steganoporella ), &e. One of the most constant features of the 
ztcecium, too, is to be found (as noticed long ago by Hassall) 
in the orifice, which exhibits a series of well-marked modifi¬ 
cations, and has in some cases a developmental history, which 
affords the most valuable, because the most significant, cha¬ 
racters ” *. 

In point of fact a very considerable proportion of the 
Cheilobtomatous genera which I have constituted or adopted 
aie not based on “the form of the orifice.” The following 
may be instanced in addition to those referred to in the above 
passage:— Siphonoporella , a Membraniporidan form charac¬ 
terized by a calcareous tubular structure attached to the 
lamina immediately below the aperture ; Euthyris , also Mem¬ 
braniporidan, based on the structure of the operculum, which 
marks a distinct advance upon the typical Menibranipora ; 
Microjtora . 8mittlpora (Jullien), Thcilamoporella , Setosella ; 
Mtwoporella , founded on the form of the orifice in combination 
with the “special pore;” Porina , Anarthropora, Maetigo - 
phora ; Aspidoatoma and Mhynchopora , both based on the 
remarkable structures connected with the orifice, not on the 
mere fonn of it; Stvlonella , allied to Scania , but having the 
membranous front-wall of the boat-shaped zooecium protected 
by modified spines, which are united so as to form a con¬ 
tinuous covering. Others might be added, but these are 
amply sufficient to show that, although in certain leading 
groups the stresB has undoubtedly been laid on the form of 
the orifice, as being at once the most stable and significant 
character at present available, there has been no intention of 
basing the classification generally (as in the old zoarial 
systems) on a single character. 

As to the zoceciul orifice, I believe that it has an intrinsic 
systematic value, and will probably always hold a distinct 

I dace as one of the criteria of affinity. In those sections at 
east of the Cheilostomata in which the oral opening has lost 
the primitive simplicity of the Membraniporidan type and is 
closed in by a solid frame, in which a wcll-orgauized opei* 
culum works on a distinct hinge, this structure has an 
undoubted significance of a very high order. Smitt, after an 
elaborate study of the modifications of the zocecial orifice and 
the relation between the principal forms of it, felt himself 
justified in assigning it the foremost place as a generic cha¬ 
racter. Even Jullien, who makes tne “front-wall” the 
corner-stone of his system, admits the significance of the oral 
* Hint. Brit. Mar. Pol., Introduction, pp. cxxix, exxx . 
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Opening m a generic distinction and gives it a prominent 
place m his diagnosis. Koscbinsky, in his very valuable 
paper on the Cheflostomata, gives it as his opinion emphati¬ 
cally that the form of the entice is one of the most constant 
and available characters for classificatorv purposes “ Sehen 
wir von diesen und cinigen andereri Fallen an, so enveist sich 
die Form der Munclfiflhung immerhin als einc der constant- 
eaten und brauchbar*ten Merkmale ” {op. cit. p. 9), Waters 
(Supplementary { Challenger’ Report, p, 3) has the fol¬ 
lowing;—“Much has lately been wiitton about classification, 
and some very unfortunate and premature attempts have boon 
made at remodelling; established genera have boon rechrist¬ 
ened, and generic names given where it has been doubtful if 

specific were required.As to my own position, 1 have 

repeatedly stated that, as far as the Cheilostomata are con¬ 
cerned, I consider an iinmenso advance was made when the 
ifiocecial characters were put in the first rank, and believe that 
we are upon the right track ; but none of us can suppose that 
there will not be much to alter as new f.icts are brought to 
light.” I quite concur in these remarks. We are tocliug 
our way as yet; but I believe, with Mr. Waters, that €t we 
are on the right track,” and that wc shall more surely roach 
our goal bv the patient accumulation of facts and the careful 
study of their significance than by premature and revolu- 
tionaiy change. 

I have already quoted the passage in which Pergens and 
Meumer refer to the variability of the orifice in many species, 
and have pointed out the error into which they have tallcn in 
supposing that there has beeu any intention of substituting 
a.single-character classification of any kind for the old system 
founded on colonial form *. 

As to the alleged variability, there are no doubt eases in 
which differences of greater or less importance occur within 
the limits of a species. Some of these I have already pointed 
out elsewhere; but, so far as my experience goes, there is 
nothing exceptional in the amount of variability which occurs 

♦Juliie* implies that the classification adopted by Smitt and {with 
moaiftuatioun) by myself rests on “ the form of the entice*’ (‘Note aur 
Una nouvelfo division des Uiyozoaiivs Oheilosto miens/ p. 2). it does, of 
course, test in part on this character aud on the general structure of the 
orifiosj but by no means as a whole. Wo have recognized a high signiH- 
ftuice in this character, but we have never proposed, so far as I know, 
to imitate the error of the older systomatists, and base our system oil a 
•*&£}« structural feature. In a certain number of genera undoubtedly it 
has been made the diagnostic; but this, as I have already explained, is 
•Imply because no other character of equal significance, or, indeed, of any 
Special significance at all, could be found at the time. 
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in the zocecial orifice. Such appears to be Dr. Koachinaky's 
opinion. Smitt, from the use which he makes of this cha¬ 
racter in his classification, must have found reason for 
believing in its general constancy as well as in its signifi¬ 
cance. Granting a certain amount of variability, it is only 
what we might expect, for variability in greater or less 
degree is met with in every element of organic structure, and 
supplies the material, as we know, with which natural selec¬ 
tion works in the evolution of new forms. Tt would be strange 
if any form of structure were free from vai mtion ; but in the 
rase before us, so far as my observations enable me to judge, 
thete is, as I have said, no special instability, but, on the 
contrary, a remarkable constancy. 

In my * History of the British Polyzoa * I have carefully 
noted the u range of variation ” for a large proportion of the 
species. An analysis of the observations recorded under this 
heading will show that the zocecial orifice is one of the most 
stable structural elements and that the amount of variation 
which it actually undergoes is for the most part trifling both 
in amount and significance. Of course this remark applies to 
the adult primary orifice. 

In some species (belonging to various genera) there is a 
difference which may truly be called remarkable between the 
orifice of the ordinary and that of the ovicelligerous cells. 
Before an ococium has made its appearance in the colony our 
attention is arrested by the presence of two dissimilar cfasoes 
of zocecia, in one of which (the less numerous) the orifice is 
not only of abnormal size, but of equally abnormal form. 
The latter will in time bear the ovicells and is modified with 
a view to this function. We have good illustrations of this 
peculiarity in Cribrilina clithridata , Waters, and SehiMo* 
jmella longirostrata^ Hincks. Of course this is not a case of 
vanetal difference; the diversity of form is a specific charac¬ 
ter and for a special purpose. It is quite possible, however, 
that in the absence of the ocecia this twofold structure of the 
ceils might be misinterpreted, and might be classed as one of 
the u remarkable differences ” which go to prove the instability 
of the characters of the orifice; and I have therefore thought 
it well to direct attention to it here *. 

# Bmiti has noted the occurrence (in J&chardla roetnMra) of larger 
aocecift amongst the ordinary ones, exhibiting a great difference both in 
the form and rise of the orifice. Ocecia, aw far as he could sea, Ware 
totally wanting, and he was unable to determine the physiological aigaltt* 
tance of the difference. We can have no doubt, with our present know¬ 
ledge, that the larger xocoria with the modified orifice were the socttde 
destined to bear the oeeda. 
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Dr, JuIIien, in Ins paper on the u Cosfculidrfes n and his 
Cape-Horn Report, takes his stand on Sntitt’s fundamental 
principle. He thus defines his position i— u La classification 
que je me propose do suivrc .... a pour base fondamentule 
lea caracftreg tiMs de la zocccte isolee, depuis son origins 
jusqu’4 son extreme vieillesse ” *. lie proceeds to show that 
most of the recent writers on the Polyzoa (amongst whom he 
includes Rusk, fcJmitf, llincks, AJacGillivray, and A. W. 
Waters) have followed the evil example of d’Orbigny, whilst 
giving their nominal adherence to the zocecial principle of 
classification. They have adopted the principle, but have 
been unable to recognize or weak enough to ignore its legiti¬ 
mate consequences. As an illustration of their inconsistency 
he refers to their treatment of the genera Cellepora and Itete~ 
pora , which they retain as originally founded on merely 
zoarial characters. 

Now Busk, it may be remarked in passing, never pro¬ 
fessed to deal in any serious wav with the revision of the 
classification, the importance of which ho must nevertheless 
have fully recognized. The descriptive portions of his 
* Challenger* Report must have severely taxed his energies 
at his advanced age, and before it was concluded he had to 
bear the additional burthen of declining health. It is true lie 
adopted and introduced into his work certain portions of the 
new classification: but rather, it would seem, m deference to 
the prevalent feeling in its favour than as trie result of auy 
independent and comprehensive study of the questions at 
issue. He would certainly have been the first to admit that 
his < Report 1 does not embody a consistent system, and might 
probably have added that circumstances did not admit of his 
attempting to frame one. Its value lies in the extensive aud 
accurate diagnosis and delineation of specific forms which it 
embodies, a kind of work which, in the present state of our 
knowledge, is of peculiar and primary importance. 

As to the charge of inconsistency and want of thoroughness 
In giving effect to the fundamental principle of the new 
System on the part of those who introduced it, it may be 
admitted at once that there is a certain amount of truth in it. 
tinder the peculiar conditions of the case I venture to think 
that this may be easily explained and was but natural. 
Indeed, it could hardly have happened otherwise. 

The early application of new principles which contravene 
established modes of thought and strike at the root of vener¬ 
able systems is apt to be somewhat hesitating and to savour 
more or less of compromise. Much of the pioneer work in 
♦ * Mission du Itop Horn, Bryoaoairss/ Introduction, p. I* 
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tach casea will be largely tentative in character. The full 
consequences of a new principle are not apprehended all at 
once, nor is it easy to cast off on the instant the yoke of old 
opinions, even when their foundations are shaken. All this 
is in the order of nature. It must be remembered, too, that 
there were serious difficulties in the way of arriving at a 
definite decision on many points at a lime when the new 
systematic views had not us yet been thoroughly discussed 
nor their full significance appreciated. It seems to me, I 
confess, hardly just to make the hesitating step of those who 
were entering an untried region, and were unable to compre¬ 
hend fully at first all the new conditions with which they had 
to deal, a matter of reproach. Their work has no doubt been 
a progressive one and lias resulted in a much fuller and more 
thorough application of the new piinoiple than they had 
realized at first. And I am far from denying that there are 
still oversights to be rectified and inconsistencies to be can¬ 
celled. Dr. Jullien finds one of the chief grounds for the 
charge of inconsistency which he bring* against many of the 
later writers on the rolyzoa in their letcntion of the genera 
Itetepora and Cellepora —artificial assemblages of species 
which, according to the new views, have no claim to be 
maintained. It is quite true that in my ‘ History 1 I have 
retained both these genera; but it is also true that in the case 
of Itetepora I have pointed out the inadequacy of the fenes¬ 
trate structure of the zoarium as the basis of a genus # , and, 
remarking that the zooocial characters of the British species 
are similar, have left the rest of the group to be dealt with 
after a fuller study of foreign species than was then possible. 
As to Cellepora^ in retaining it I did so on the ground that 
there were zocecial characters on which it might be founded. 
This opinion I have long since abandoned; but neither time 
nor opportunity has been available so far for the exhaustive 
examination of the numerous forms which have found a place 
in the Celleporine group, on which alone a reconstruction 
could be founded. The genera Betepora aud Cellepora I 
regard, and have long regarded, as merely provisional. 

* “ Tbe reticulation is merely a form of ramification, aud is probably 
entitled to no more systematic weight, apart from the characters of the 
sooecium, than the simple branching, which was the distinction of the old 
genus Ekchara. The retiform zoarmm is associated with very different 
types of cell, whilst, on the other hand, a form in my possession . .. which 
cannot be distinguished generically, in other respects, from many of the 
Itetepora, exhibits no trace whatever of reticulation..... Strongly 
marked as is the facies which its peculiar habit of growth gives to the 
Retepore, we most not assign too much weight to it as a clue to natural 
affinity/’ (Hist, Brit. Mar. Pol.i, p. 8$).) 
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Professor Smitt, in his later writings, has dismembered them 
and distributed the species with which he deals amongst other 
groups *. 

After all, however, it matters little that the early expositors 
of the new systematic views did not see their way as clearly 
at first as they did subsequently. It may be admitted that 
they did not at once entirely renounce the principles “dout 
leur jeuncssea 6t4 imprcgule ” (Juflien ); but this will hardly 
be held to justify the summary way in which l)r. Juliien 
rejects their authority and supersedes their work. In the new 
classification of the Cheilostomata which he lias proposed 
the whole of the existing families have disappeared with two 
exceptions f: the familiar names which have long held a 
place in the literature of the class have been swept away and 
a new coinage has taken their place 

This step, to say the least of it, must be accounted prema¬ 
ture, and in the Interest of science 1 venture to think is to be 
regretted. 

Dr. Juliien himself has entered upon a course of investiga¬ 
tion which may throw light on the minute structure of the 
Polyzoa and possibly on the true basis of a natural system. 
Ilia interesting studies of the anatomy of the Chcilostomatous 
forma may be expected to disclose the significance of struc¬ 
tural elements of which at present we know but little, and so 
guide us in our search for the evidences of natural affinity. 
It would certainly have been more satisfactory to receive 
from him a new system at the close of an extended course of 
such research rather than in its early stages. 

Pergens and Meunier have emphasized the importance of 
anatomical and embryological research as a means of arriving 
at a natural classification, and are of opinion that the able 
investigators who have followed these lines of study have 
failed so far to solve the problem, because their researches 
have stopped short at the formation of the primary zooecia. 
It may be so, but it is more probable that such studies may 
throw light on the affinities of the Class and the true basis of 
its higher divisions rather than on the constitution of family 
and generic groups, which must rest chiefly on the more appa¬ 
rent zocecial characters. 

♦ Comparing JB$oharoidt$ roeaeea and Reiemra ma*'*upiata, be places 
theft both in the same genus, and remarks :—■* The difference m the form 
of the colonial growth cannot beof any generical \alue ” (Flor. Bryoa. pt. 2, 
p. 68). I can find nothing to substantiate Or. J allien *s statement respecting 
Smitt (''Note sur une nouvelle division Ac. op, p. 2) that in hi* 
work on the Floridan Bryoaoa " he relapses into the old errors/* 
t The Geidft of d’Orbigny and -££teid® of ijincks. 
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Dr. Pcrgens has recently published an important paper * 
containing the results of his anatomical and developmental 
studies at the Zoological Station, Naples. He has had the 
opportunity of examining a large number of species with all 
the modern aids and appliances, and the paper is a valuable 
contiibution to our knowledge of the Polyzoa. We ate 
promised a continuation of it, which will bo awaited with 
much interest. So far the results obtained do not appear to 
throw much new light on systematic Questions; but if the 
observations recorded may be trusted, and they have evidently 
been made under the most favourable circumstances, with all 
cate and full command of the newer methods of research, they* 
will exclude several of Dr. Jullien’a interpretations of struc¬ 
ture, and notably his view of the nature and origin of the 
so-called pores in the cell-wall, which plays an important 
part in his proposed classification. 

It would be impossible to examine the details of this classi¬ 
fication within the limits of the present paper; but in the 
second section of it (on the Cribrilinuke) l snail refer to the 
conception of the systematic significance of the zocecial front- 
wall, on which it is laigcly founded. 

1 pass on to consider briefly lb. Jullicn's strictures on 
another case of supposed departure from the true principle of 
zocecial classification. Some years sinoc I instituted the 
genus Barcntsia for the reception of a Pedicelline form, cha¬ 
racterized by the concentration of muscular tissue at the base 
of the peduncle, as in the Ptdicellina gracilis, Sara. J)r« 
Jullien contends that this genus is founded onzoarial and not, 
as it should be, on zocecial characters, and has therefore no 
claim to acceptance. Accordingly he disallows it, and restores 
the species which have been ranged under it to Pedicettina f. 
I venture to think that he has committed himself to a hasty 
judgment in this case, which he will find it difficult to main¬ 
tain. 

The distinctive character of the genus Barenisia is the 
remarkable modification of the muscular apparatus and the 
structural change in the peduncle which it involves* 

The question at issue turns on the interpretation which we 

5 mt upon the so-called “ stem ” or peduncle of the Pedicel* 
inidee . In my view it is not an element of the zoarium at 

* “Untewuchungen an feocbryoBoen,* Zool. Anzoiger, noa. 317 a. 818 

t " Aussi je n'admete pas la classification propose par Th. Hinckapour 
lea IMdicelliues; lee genres en sent ^tablia non sur la forme da la socecia 
ni sur lea caract&res zoceoiaux, ruais eur le p&Ucelle de la xoftet* M (* J£if» 
m on Sc. du Cap Horn/ p. 0), 
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all, but au integral part of the zocecium* Dr* Jullien, in the 
passage quoted below, speaks of it as something absolutely 
distinct from the zocecial structure; but fie must have for¬ 
gotten the investigations of Salensky*, Vigclius f, and others, 
and the conclusive evidence afforded as to its morphological 
significance by the relation which has been demonstrated 
between it and the “Pedicellina* cup” or “crown*” As 
Vigclius has clearly shown, the /V/jcetfma-cup is not the 
mere u equivalent of a polypide,” but “ the homologue of a 
1 polypo-cystidc*,’ of which the stalk constitutes an integral 
part. lie adds:—“ In ahnlicher Weise habe ich auch den 
Korperbau von Barentsia aufgefasst.” It is quite unneces¬ 
sary to repeat here the admirable demonstration of the homo¬ 
logies upon which this interpretation of the Pedicelline struc¬ 
ture is oased, which we lmve from the authors to whom I 
have just referred. Their writings are accessible to the 
student of the Polyzoa. It may be added that Nitsche, who 
adopted a somewhat different theoretic view of the Pedicelline 
cup, was prepared to regard the pedttticle (and also the stolon) 
as homologous w ith the zooocium of ihe Ectoproeta. Long ago 
Allman t anticipated to some extent the conclusions of recent 
investigators respecting the nature of the peduncle, regarding 
it as homologous with the posterior part of the cell in the 
uustalked forms of Polyzoa. His prevision is sustained by 
the results of the later research. 

The genus Bartntsia, then, is founded on distinctly zomcial 
characters, and as representing an important modification of 
the Pedicelline type has every claim to a place in our system. 
If its validity is cnallenged it must be on different grounds 
from those on which Dr. Jullien relies. 

As 1 have remarked in a previous portion of this paper, 
there is hardly any serious difference oi opinion now as to the 
true basts of the classification of the Polyzoa, although we 
have not yet determined W'ith certainty the most significant 
elements of the zocecial structure, as indications oi genetic 
affinity. We have reached a stage, as it seems to me, in 
which there is need not so much of large schemes of recon¬ 
struction as oi patient investigation and the quiet accumula¬ 
tion of data, which sooner or later must open the way for us 
to a true apprehension of the order of nature. Meanwhile 

a u Etude* aur ka Bmzoaires Ectoproeta,” par M, Sakiwky, Ann. d. 
Sc. Nat. 0* edr. Zook t v. (1877), article no. 8. 

t * X>ie Bryozoen, gesammeh wahrend der dritten u. viwrten Pol&rfahrt 
dee Willem Barents, in den Jahxen 1880 u. 81/ von Dr. W. J* Vigclius, 
». 80 , 8 O. 

J *• Freshwater Polyzoa,’ p. 22. 


94 


Rev. T. Hmotafa OtiHoal Notes 


there is no doubt room for critical revision of the details of 
the current classification and for such readjustment as may 
be rendered necessary by our increased knowledge of specific 
forms and may tend to make it a more complete expression of 
its fundamental principle. And I may say in passing that I 
am very sensible of the service which Dr. Jullien has ren¬ 
dered by his enthusiastic and uncompromising loyalty to that 
principle, though l am unable to accept the social scheme of 
classification which he lias associated with it. 

To Dr. Kosehinsky we are indebted for a valuable critique 
on a number of Cheilostomnious genera, in which he suggests 
some modifications of the existing groups and constitutes a 
number of new ones. 

Home of the changes winch hr proposes seem tome to be in 
evciy way worthy of consideration. The enormous increase in 
the number of described species within the last few years would 
alone render some i evision ol the genera absolutely necessary. 
We are now in a much better position for determining the pre¬ 
cise value of the characters employed in diagnosis, and have a 
much larger knowledge of the modifications of the generic types. 
A group which might seem sufficiently isolated and distinc¬ 
tive, when represented by only two cr three species, in which 
the diagnostic characters are clearly and strongly marked, will 
present a very different aspect when it includes a multitude of 
founs, amongst which the common characters may have been 
more or less obscured and variously affected by ceaseless 
modification. 

As our knowledge widens the lesson is pressed upon us 
with added force that we cannot isolate plots of the great 

f genealogical network and shut them up within hard-and-fast 
ines, but must be content with a largo amount of indefinite- 
ness in our system, in view of the infinitely varied and 
complex relationships of organic life. 

While I am unable to accept all Dr. Ivoschinsky’s criti¬ 
cisms, 1 lreely admit that there is much foiee in many of 
them and that he has established a case for the reexamination 
aud revision of some of the existing groups. 

Hection 2. Family Cribrilinid*, Ilincks. 

Syn. Fam. Contuhda, Jullien, Bull. Soc. Zoologique de France, t *i. 

( 1880 ). ' 

In his paper entitled u Les Oostulidfos, nouvelle FamiHa 
de Bryozoaues,” Dr. Jullien proposes a new classification of 
the forms which have hitherto been ranked in the family 
Crihrilinidfe , Ilincks, including the genera MembraniporeUa i 





Smitt, and Crtbritina, Gray* Ha confcendt that tins family 
hag no claim to stand, as it is incorrectly defined {“ mal 
ddfirne ”), and accordingly he has cancelled it and substituted 
for it bis family Costuliddes, from which, as he defines it, the 
genus Mrnnbrani^ordla is excluded. The capital error there** 
fore in my definition of the Onbrilino family, according to 
Dr. Jullien, is that 1 have made'it wide enough to contain 
the latter genus. For this he condemns and abolishes it. 

Now even if his view were correct, which I hope to show 
that it is not, it is mine than questionable whether there 
would be any sufficient ground tor displacing a well-established 
family name and adding a new one to our already overbur- 
thened nomenclature. Usage is ceitainly against the course 
which Di. Jullien hag taken; and though the common piactice 
may not be absolutely the best, it may be wiser to lecognize 
it than to unsettle our nomeuclatuic and enlaige the wean- 
aome synonymy which is the leproach of systematic natural 
history. In the piesent case, if Dr. Julhen's view were 
correct, the retention of the family with an amended diagnosis, 
accompanied by a piopcr notification of the change, w»ould do 
no wrong to the author of it and wrould certainly be in the 
interest of the student** 

But it is unnecessary to discuss this question heie, as I am 
not prepared to admit that the genus Alembraniporella is an 
alien in the Cribrilme family. i)i. Jullien refeis it to the 
MefftbraniporidcD . He says, f< Cependant lea Membrani « 
pordla sont encore des Membramporidees, toutes lours espbeos 
n’ont pas lours Opines absolument soud&is sur la ligne 
mddiane de la zooecio : ce qui ka difldrencie enonndment dos 
Onbriliua } oh la souduie est non settlement complete sur la 
ligne mddiane, nmis oh on voit encore de petits trabdcules, qui 
aoudent entre elks les epmes puncipalcs. Les Membranipo - 
relta sont lea Membramporidees lea plus dlcvtfea, et ne doivent 

E Stre pas Otre detaebdes de cette famille ” (' Lcs Costu- 

/pp. 1, 2). 

Upon this 1 remark first of all that I cannot assent to Dr. 
JutUen’s statement that there are species of Membraniporella 
in which the (modified) spines are not soldered together along 
the median line, 'ihe type of Smiths genus is Alembrnni- 


* la support of bis view Dr. Jullien has adduced an aggravated case 
fit which names have been changed and misapplied in defiance of all law 
and custom (‘ Mission Bo. du Gap Horn/ Bryoz. p. 4). For such there is 
nothing to be said* But to deal with such oases and others of the same 
class, and to revise our system in harmony with Dr. Jullien’a dictum, •< un 
mm doit raster tel qu’U a M dtabli par son auteur/’ would be to revo- 
mfionise the nomenclature of the Polyzoa, and it is more than probable 
that we should find the cure to be worse than the disease, 
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pora nitida t in which the extremities of the ribs are cloiely 
and permanently united, so as to form a distinct median line. 
This is an essential cliaractcr of the only genus Membrani* 
porella which we know, and it is an essential character of the 
Cribriline family. Forms in which it is wanting must be 
placed elsewhere. 

Dr. Jullien legards the MemhraniporMa* as the highest of 
the Mcmbraniporidar • to me they are the lowest of the OH* 
brilinida . het me say at once, however, that 1 am in perfect 
agi cement with him when ho urges that the true Membrani - 
poiO', Membraniporella, and the (Jribrilinidm are forms which 
u sVnchaincnt et pouiraicnt k la rigueur ne former q’une BCule 
famille.” No doubt they are terms in an evolutional series, 
connected by many transitional links, and on merely genea¬ 
logical grounds might well be gatheied into a single group. 
But the question will arise, Why should we stop here? for 
we shall probably find that the group is not an isolated thing, 
but touches other groups at many points, and that the family 
relationship is wide and far-reaching. It we are to have any 
system at all embracing a number ot limited groups the latter 
must repiesent the more marked stages in the evolutional 
process, the new structural departures, as it were, and the 
boundaries tiaced around these groups must be treated rather 
as imaginary lines, drawn for the sake of convenience, than 
as actual and abiding partition- walls *. For always and in 
all directions our u distinctive characters ” will be gradually 
changing their aspect and significance, according to the method 
of nature. Only in this way can we make oar classifications 
correspond with the actual plan of organic life. The Oribri- 
line family, in my judgment, has been rightly constituted to 
represent an important morphological advance in the Mem* 
braniporine tribe. 

Now if wc examine this tribe, we find iu the first place a 
series of forms (genus Memhranipora) in which the ssooecial 
aperture is wholly closed in by the primitive membranous 
covering, and there is no trace of a calcareous front-wall; in 
some cases the margin ot the aperture bears a number of 
spines or spinules, winch may possibly have to some extent 
a protective function, in others the spines are more massive 
and bend m over the aperture, so as to form a rude kind of 
roofing. In some species they arc altogether absent. The 

• ** In nil our classifications of a truly natural group, where ilia diffe¬ 
rent species will be arranged into more or less complete series, we must 
be prepared for seeing the limits between the divisions fading away, espe¬ 
cially when the developmental changes are known .'* (ftmitt, 4 momm 
Bryosoa/ part 2, p. 4 h) 
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orifice, through which the polypide issues from its cell, is a 
simple semicircular opening in the membranous wall, which 
is closed by a movable valve. 

In another section we meet with an important modification 
and adaptation of the spinous appendages, resulting 1 in the 
formation of a true roof-like structure, which gives a new 
character to the zooacium and marks a great advance upon the 
alight protection afforded by a number of isolated spines. 
The spines are now represented by broad flattish ribs, which 
bend in over the aperture, those on each side meeting in the 
centre of the cell, where their free extremities are firmly 
soldered together. Laterally they remain separate, and the 
fissures between them are filled in by the primitive membra* 
nous wall. This group is the genus Memhram’porvlla of 
authors. In it a well-framed protective covering, m groat 
part calcareous, has been superadded to the simpler structure 
of the true Membranijtoras —a most significant morphological 
advance. 

If we proceed a step further we find that in other kindred 
forms the ribbed front-wall is strengthened and consolidated 
by the addition of small lateral offsets (calcareous) from the 
ribs, which stretcli across at short intervals from one t > the 
other, and so bind them together and strengthen the fabric. 
The spaces between these intercostal suppoits arc usually occu- 

! >ied by a lino of pores. The genus (Jribnlina has been 
bunded for this well-marked structural typo ; and the two 
last-named genera constitute the family Cnbriliai(lae } as I 
have defined it, of which the distinguishing character is that 
the zooecia possess a ribbed culcaieous front-wall, more or less 
consolidated, a character which has no existence amongst the 
true Membraniporm . 

Dr. Jullien, as we have seen, affirms that the genus Mein* 
braniporetta includes species which have a calcareous front* 
wall and others in which the marginal spines are not abso* 
lately soldered together on the median line (* Costuliddos/ 
p. 1), On what characters then, we may ask, is the genus 
founded, and by what criteria is it distinguishable from dfbw* 
branipora ? By admitting that species which have the spines 
thoroughly united along the median line may mingle in the 
same group with others in which they are not u absolutely ” 
united (that is. I presume, not really united at all), ho virtu¬ 
ally destroys the ioundation on which the family Crihrilinidm 
has hitherto rested. What remain, then, as the distinctive 
features of his own Cosiutidcei The ribbed calcareous front- 
wall is also a character of his Membraniporidan genus Mem- 
bronipordla. The small processes (“ trabeculea ”} given off 
Ann* t fe Mug. *V. Hint Ser, 6. Vol. v. 7 
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from the sides of the rib**, and binding them one to the other, 
form in fact the only distinguishing character of the group. 
It is hnidly necessary to any that, however interesting as n 
step in the development of the frout-wal), this detail 1ms no 
special significance and certainly no claim to be adopted as 
the basis of a family group. 

But, as I have pointed out before, the genus Membrani - 
porelia is founded on a well-marked type-form, M. nitida , 
Johnston, in which the spines are transformed into ribs and 
me no longer isolated, but elements of a well-compacted 
proticthe coveting, which roofs in the front of the cell. It 
Is at this point in the evolutional series that a new family 
may be legitimately instituted, not to bleak the natural con¬ 
tinuity of development or obscure the natural relationships, 
but to mark the moiphological advance. 

1 am compelled therefore to reject Dr. Jullion’s proposed 
change and to maintain the family Cribrilinidw as at present 
constituted. 

It must be remembered that the front-wall in this group is 
by no means homologous wdth the front-wall as it exists in 
most of the Ohcilostomatous families. Its mode of growth 
is different, its constituent elements are different. It is not 
a continuous extension of the cell-wall, but is formed by the 
adaptive modification of certain spinous processes which 
miginate on the w all below the margin of the cell. Its func¬ 
tion, like that of the solid covering characteristic of other 
families, is protective, but the two are built on different stmc* 
tural plans and bear different relations to the zooecial 
organism. A clear indication of this important fact should 
be included in the diagnosis of the family. 

In the course of a careful study of a large number of Cribri- 
line species which I have lately made one or two interesting 
points have been determined, which may be briefly noticed 

i. Modification of the Spines .*—In the early stages of the 
Ciibriiine cell the marginal spines, which are to form the 
front wall, picscnt the same appearance as the corresponding 
parts in a Mtmbranipora . 

They are (in Membraniporelia nitida) slender and suberect, 
but ultimately betid in over the aperture, and increase con¬ 
siderably in width by the secretion of calcareous matter round 
the edges. In this way a broad flattish rib is formed, in the 
centre of which the original spine is traceable. This trana- 
formation of the spine is constant throughout the family* 

ii. The Orifice mid Operculum ,—The orifice amongst the 
Cribrilinidm is formed by the two uppermost ribs, which are 
often stouter than the rest and which shut offend emhm the* 
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terminal portion o£ the aperture. It is not therefore strictly 
homologous with the orifice of the other Cheilostomafca, which 
is due to an arrest of the calcification of the front-wall. 

There b some variation in the position and character of the 
two ribs which close iu the orifice. In <7. cra&sicosfa, 
Hincks*, two large stout snines originate one on each aide at 
the top of the cell, and bona round fco the front, in the centre 
of which they unite, inclosing a space of which the cell-wall 
is the upper boundary. Those spines arc usually very broad 
and represent the peristome of the solid-walled Oheiiosto- 
mata. More commonly the two uppermost ribs of the costate 
roof, which originate at some distance from the upper extre¬ 
mity of the cell, constitute the boundary of the orifice in front 
(the lower maigin), whilst the cell-wall encloses it at the sides 
and top. These two maiginal ribs are thick and solid, and 
at the central point of junction the extremities frequently 
project and give a mucronate appearance to the front of the 
orifice. This is often very marked, as in C. annulata t 
Fabricius, and (7, furcate, Hincks. Sometimes these mar¬ 
ginal ribs do not meet exactly, and not unfrequently they 
remain permanently disconnected; sometimes the extremities 
seem to exceed the required length and are forced outward m f 
usually a small cleft may be detected, which marks the point 
of junction. 

JJr. Jullien takes exception to my retention of those forms 
with a guaw-mucronate lower margin amongst the Oribri - 
Unidix, and considers that 1 am false to the principles on 
which my classification is founded in not removing them to 
the genus Mucronella . That I have not done so he seems to 
regard as an admission that the structure of the orifice is essen¬ 
tially & character of inferior value as compared with the front- 
wall of the xooeeium, which lie has adopted as the most 
important for classificatory purposes. 

I do not propose at present to discuss the validity of the 
mucronate margin in Muct'anella as a generic distinction, but 
inerely to point out that it is by no means the structural 
equivalent of the two ribs which close in the orifice of the 
CribrilinidoB. The structures eve totally dissimilar in their 
morphological significance. The occasional and variable 
prominence (for it is by no means constant where it occurs) in 
certain species of Qribrilina , at the point of junction of the 
ribs which compose the lower margin, and which is in fact 

• This is a very distinct form from the 8t Lawrence, characterised 
by having a small number of very massive ribs, which are separated by 
wide intervals* In this species the protective covering is reduced to a 
murimum. Ite description and figure see a paper on “ The Polyaoaof the 

***—■' ‘ ■«* *— w *?■/ 
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the result of the junction } is not comparable with the solid 
mucronate rising of the margin (itself an integral part of the 
cell-wall) in the MucroneUw. I am perfectly justified there* 
fore in not assigning a like systematic value to structures 
which differ entirely in their origin and their relation to the 
other elemtnts of the zoccciuro, ami which have really nothing 
essential in common. 

At the name time in the family CnbriUuvhv I regard the 
sfrnclmo of the front-wall (or costate roof, as it may be 
called, to distinguish it from the front-wall proper) as the 
dominant character and much more significant than the orifice. 
It is the record of the evolutional changes through which 
the Membraniporine zocccium has passed in one of the family 
lines, it tells the stoiy of its guulual modification with a 
completeness that leaves little to be desired, and enables us 
to mark out a systematic group which is absolutely natural. 
But though we assign this rank to the unique protective 
covering of the Crihriline cell, it by no means follows that 
the ordinary Cheilostonmtous front-wall is universally entitled 
to this distinction, r l he stimtme which replaces the latter 
amongst the ( ribriUni<{<v } as we have seen, is aberrant and 
exceptional and has a distinct evolutional meaning. 

It remains to be piovcd that the solid calcareous covering 
which we mett with in other groups has any special morpho¬ 
logical value or presents characters which are available for 
the purposes of the sy^temntist. I)r. Juliicn has certainly not 
supplied any evidence so far in support of his new view to 
which much weight can be attached. In fact his case rests 
mainly on the assumption (baseless, as 1 have just shown) 
that my treatment of the Cribrilinida* is virtually a renun¬ 
ciation of the principles which I have hitherto maintained. 
]f wc add to this his contention (‘Leg Costuliddes/ p. 3) that 
the fact of his having observed in different species monstrous 
cells, destitute of orifice but with il a supcib front-wall/ 1 is a 
pioof of his doctrine (( (pie Porificc est moms caraetdristique 
que la paroi frontale,” we hove the whole case. This is cer¬ 
tainly to base the primacy of the lront-wall amongst systematic 
characters on a very slender foundation, and will hardly 
warrant such confident statements as the following:—“Dea 
diffdienta faits que nous venous d’dnoncer il rdsulte que la 
forme dc l'orifice est un carnciferc d’une valour infdrieure, 
domind par celui qu’on peut tirer do la paroi frontale, et que 
les genres ikkisofforclla, Leprafia, MucroneMa dtablis par Th* 
Hilicks doivetit 6tre rejetds coimne mal caraetdrisdB * (* Lee 

* After this condemnation it is somewhat startling to read the follow¬ 
ing passage in the Cape-Horn Report M Genre Lepralia, Tb. Hindu 
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Coatulid^es/ p. 8) j and again, u En dtablisaant la famille des 
Oostulidne, j’ai fait voir la friblesse du caractbre principal 
adopts par Th. Hincks, pour aa cla«aideation des Bryozoairea 
Cheilostomiens, consistant aiinplament dans la forme de 
IWifice zcKCuial*, el j’ai dtabH la plus grande valeur carac- 
t&istique de la frontale (pnroi). Cette appreciation m’oblige 
& rejoter tons les genres quo l’auteuv anglais a ci*AS d’aprfes la 
xnanifre d’etre de Vorifico, sans tenir compte de la disposition 
de cette paroi, et a boulevorser comphMeincnt les classifications 
admises jusqu’d, ee jour. Jo anis done amend it d^linir de 
nouveaux gioupemonN, pour lMtablissement desquels je 
ni’appuicini: l e , sur la paroi fiontale; 2*, mv la disposition 
desorigelles ; «T, sur la forme de Poritioe; 4*, sur I’anatoinie. 1 * 
( 4 Mission Sc. du Cap Horn/ p. 15.) 

It is not my present put pose to examine at any length Dr. 
JullienV scheme of a general classification of the Polyzoat; 
but I venture to suggest that the time has not arrived for an 
efficient revision of our system and that the work of recon¬ 
struction (so far as it may be needed) should not be com¬ 
menced until the foundations on which it is t) rest have been 
thoroughly tested. 

The dogma of the u fi out-wall/’ which Dr. Jullien would 
make the comer stone of his new structure, has not yet been 
subjected to a searching examination. In his system it is 
associated with the theory oi the “ origelles/* which must 
certainly be icgarded, to say tho least, as still sub judice, and 
upon which the researches of Dr. Pergens have already 
thrown considerable doubt. It would be impossible to accept 
the proposed system, whatever its merits maybe, in the present 
stage of inquiry; and with all respect for Dr. Jullien l must 
hold that it is undesirable in the interest of science to sweep 
away existing classifications and unsettle established nomen¬ 
clature and remove old landmarks until the foundations of the 
new order that is to follow have been well and securely laid. 


(not Johnston, 1H$8), 1880. Oct rmciou genn* do Johnston a 6t6 outiero- 
tneut bouleversd par Th. Ilincks, et no lievrmt plus evihter aujotird’hui. 
. , . mats com mo jo comprends ee genre de la ra£iue fn^ou qu« Uincka, 

J *e nmvoic h »a definition/’ The genus is placed in the family 8mittida», 
r, Jullien, the diagnosis of which is founded altogether on the structure 
of the zocecinl orifice. 

* This statement may be somewhat misleading. It is no doubt true 
that in my classification the structure (rather than the mere u form ”) of 
the zococinl oriHco is ft primary character; but in a large proportion oi 
cases it is associated with other significant characters, and where it has 
been employed alone it has been from the absence (as it seemed at the 
time) of other available diagnostics, 
t Bee * Mission 8c. du Oap Horn/ p. 7. 
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To return to the Cribrilinidm . The history of the oper¬ 
culum in its relation to the orifice in this family is worthy of 
notice. We cun trace the passage from the simple Membra- 
niporidan stage, in which the operculum is a membranous 
valve closing u semicircular opening in the primitive wall, to 
the fully developed diitinous door, fitted exactly into the oral 
framework and moving on a kind of hinge. Amongst the 
Altmbraniporel/a *—the lowest of the (Jribritiiridw—iUcYv seems 
to bo a very slight modification of the Alembranijmridan 
arrangement* The operculum (in AL nitidu) is formed of 
delicate membranaceous material and is not enclosed by the 
orifice, as in a frame, nor does it work upon the denticular 
processes which act as hinges in so many of the Folyzoa. 
vVlien it is thrown hack it is subciect and leans against the 
lower margin of the orifice, rising from the membranous wall, 
which is depressed and lies at some distance Mow the arched 
ribs. When it is shut it is enclosed above and at the sides 
by the cell-wall, but is nowhere in contact with the ribbed 
roof of the cell. It lies on the primitive wull, as in Mem- 
branipora. The same structure is met with in some of the 
Cribnlimt'j as (\ amiufata and C . punctata ; but in most of 
the species which 1 have examined (as in C, hippocrcpis) the 
operculum is composed of stout chitinous material, is closely 
fitted to the shape of the orifice, the base being in contact with 
the lower margin, and in the present case works on lateral 
denticles placed one on each side. Wc arc able to trace in 
this element of the structure, as in the general character of 
the zooecium, the progress of evolutional change from the 
lower Membraniporidan to the higher Gribriiine type. 

In his tamily of the Costuhdm Dr. Jullien has instituted 
no less than twelve genera, ot which eleven are new, exclu¬ 
sive of the titeginoporidw of d’Orbigny, wdiich he rightly in¬ 
cludes in this group. 

Of these genera a large proportion, in my judgment, are 
founded on trivial characters of no special significance, aud 
cannot be maintained. The characters drawn from the 
“ front-wall ” especially are generally of the very slightest 
moment, some of them hardly of specific value. Those 
diawn from the u pores d’origeiles 11 can hardly be estimated 
until we are in possession of the results of tuithcr investi¬ 
gations, but are piobably of very secondary importance. 

I have already given my reasons for holding that C* hippo* 
crept*, Uincks, cannot be detached from the Cribrilme group, 
on accouut of the structure of its zocecial orifice: but withut 
this gioup I am inclined to agree with Dr. Jullieu that it 
should stand as the type of a new genus. 
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This paper has assumed of necessity more of a controversial 
character than 1 could have desired, I trust tbfd none of the 
evil spirit of controversy has found its way into what £ 
designed to be a purely critical discussion in the interest of 
•cieutiiic truth* 


XIII .—On a new Species of TiU 


Behesti da Oologan, 
Puerto de Orotava, 
Tenerife, 

1st December, 1689. 


To the Editors of the Annah and Magazine of Natural 
History . 

Gentlemen, —I enclose you the description of a new species 
ot lit that 1 have just discovered in the island of El Hierro, 
the most southern mid western of the Canarian Archipelago* 
It is abundant iu the pine-ioreat there. 

Yours faithfully, 

E. G. Meade-Waldo, 


Parua ombrioaus, sp. nov. 

P. Pure tencrifcr similis, sod fortior et robustior; tergo toto olivaoeo- 
viridcscente, nec emruleo ; tectrioibus alarum viridibus, m&joribus 
angustissime albo term mat ia: subtus citrinus, P. tent nfas similis, 
5 baud a mari distinguonda. 

Named from the ancient Moorish name (Otnbrioa) of the 
island of Hierro, where alone it has been found. 


XI does the Ugimyia-£ofm* imbed itself in the 
Silkworm? By Dr, Fr. Meikebt, 

The 'Bolletino della Society Entomologica Italians,’ anno se- 
condo (187U), contains two papers concerning the Ugimyiu 
eericariw. One is a little note only (“ SuU ? insetto Ugi,” 
pp. 134^187) by Kondani, mentioning tlte larva and pupa of 
a Tacbenarian which Mr. Mencgasai uad discovered in Japan 
making its way out from the cocoon of a silkworm. In eon* 
elusion Mr. Kondoni (p, 187) gives a description of the larva 
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and of the pupa, and, without knowing the imago, he 
classifies the animal as a new distinct genus and species 
— Ugimyia neriearia>. The other paper, a dissertation 
by Ooinalia (/. c. j>p. 217-227), gives an account of the 
imago, accompanied by figures exhibiting the animal in 
its successive stages of evolution. Prof. (Somalia further 
advances the theory that the fly in question, after the fashion 
of the common Tachinarisei, deposits its eggs externally 
on the skin of the silkworm, into whose inner organs the 
maggot then foieesitsway through the skin. Afterwards, 
beloie tnmsfornnng itself into a pupa, the maggot again 
makes its way out iiom the pupa and cocoon of the silkworm. 

Befoie, however, Mr. Rondani published his paper, the 
Rccietaiy of the English Legation in Japan, Mr. Adams, 
had alieady given an account of this icnuirkahle fly and its 
attacks on the silkwonn ( il Deuxi^me iappovt sur la sericulture 
an Japon,” Rev. urtiv. d. seiicult. Lyon, no. 30, 1 avr. 
1870*). And m the interval between the publications of 
Hundani nud Conialia the same fly was mentioned by Guerin- 
M^neville undei the name of Tarhina (? Phorocera) Oudji in 
his “ Observations sur la nature de V Oudji, parasite des vers & 
eoie an Japon, pnteentfVfi & rAcadcmie des Sciences, dans sa 
stance le 17 a\nl, 1870” (Compt. llend. lxx. p.844; Rev. 
et Mag. ZooJ. 2 edr. tom. xxii. pp. 178-181). Resides, the 
matter has been touched upon by Prof. Westwood (Proc. 
Entom. Roc. Loud. 3870, p. xxii), by Mr. Ilaberlandt (* Der 
Seiduispinner '), and by Mr. Pryer, who, in his 4 Catalogue 
of Japanese Lepidoplein,’ mentions the ITji as an enemy of 
the silkwonn, and, fuither, statu* that he 44 has noticed that 
the Uji .... deposits its eggs about the larva on the leave a. 
and not on the inotet Unfortunately these thiee last-named 
panels have not been accessible to me. 

he Ugi-plague, bow'ever, has been more thoroughly treated 
in Japan, its native country, than in Luiope^ and principally 
in an excellent paper by C. Sasaki, Rigakushi ( u On the Life* 
histoiy of IJgiwyia eericaria*, Rondani,” Jouru. Sc, Coll, of 
the Imp. Univ. of Japan, 188(5), Rut other Japanese savants, 
before Mr. Sasaki, have studied this fly, its habits, and 
its connexion with the silkvrorm. Twelve or thirteen years 
earlier, the father of the above author, Mr. N. Sasaki, 
commenced some investigations into the subject, stating that 
the larva or maggot of the XJgmyia w as found imbedded in 
the main trunk of the silkwonn’s tracheae directly under a 

• The figures accompanying this paper are styled by Gugrin-MSeville 
** suflisanteH.” Sasaki, however, deems them insufficient I have seen 
neither the paper nor the illustrations. 
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stigma, from which he concluded that the maggot entered 
the stigma from the outside from eggs deposited by the 
flv on the tnulbcAry-leftves. C. Sasaki does not toll us 
whether his father published these investigations; but very 
similar views and opinions are set forth by the anonymous 
author of the 4 lteview of the Japan Silk Trade for the 
Season 1873-74.’ By the great courtesy of the Danish 
Consul-General at Nagasaki, Mr. do Bavier, I am able to 
quolc at some length this lteview, which is very rarely met 
with in Europe. The author writes (p. 6) as follows: — 

44 In the Third Keport of Japanese Seiieulturo, dated 
Yedo, August 10th, 1870, Mr. F. O. Adams, First Secretary 
of the British Legation, summing up his previous researches 
on the subject, states that the larva of the Uji, after having 
fed upon the chrysalis and killed it, pierces the cocoon ; that 
the cocoon thus pierced can neither be. leeled, nor, of course, 
be used for repioduction ; and that the proportion of cocoons 
containing Uji varies fioni 10 to 80 percent In the alwence 
of all reliable information on the part ol the natives, who seem 
to have paid no attention to the matter, he was led to surmise 
that the larva of the IJji must in spring transform itself into 
a fly, and that the fly deposited its eggs under the epidermis 
of the silkworm. . . * 

u In order to put Mr. Adams’s theory to the test of experi¬ 
ment we ieared some silkworms in a loom where every pre¬ 
caution was taken to exclude flies and other insects. The 
result was as follows :— 

<* 812, say 80 per cent., cocoons pierced by moths. 

“ 285, say 38 {>cr cent., pierced by Uji. 

“40, say 7 por cent., unpiorced either by moth* or Uji. 

* 33, say 6 per cent., double cocoons. 

u . . . * This was in 1878.In October some Uji 

on being cut open were found to contain the well-formed 
embryo of a fly. On the 3rd May we had the satisfaction of 
finding a number of flies which had emerged from the Uji 
prisoners under a veil of gauze arranged for that purpose; the 
empty shells of the larva* were found in earth, where they 
baa remained imbedded since their birth. 

44 The proportion of Uji, which, in spite of our precautions 
to protect the silkworms, we had round in our cocoons, was so 
Startling, that we contrived this year to protect them still 
more efficiently than we had done the year before. The eggs 
fhetefote were hatched and the worms fed under a wooden 
framework provided with sliding doors and entirely covered 
with gauze. The windows of the room itself were closed with 
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frames covered with the same material. The result was 
this:— 

“ 275, any 31 per cent., cocoons pierced by moths. 

" 450, my 53 jwr cent., pierced by Uji. 

“ 135, .say 12 (F) per cent., unpiorcod by either moth* or Uji. 

“ 30, tmy 4 pel cent., double cocoons, 

“ Tn the presence of these facts the theory that the fly of 
the IJji deposits its eggs under the epidermis of the silkworm 
must clearly bo given up. Does, then, the fly lay its eggs on 
the mulberry* leaf ? Is the food the vehicle by which the 
germ of the Uji finds its way into the silkworm’s intestines? 

“ . . . . To the kindness of a correspondent who takes a 
warm interest in the matter wo are indebted for the following 
note:—‘The fly of the Uji is the Uyimyia sericaria (sic), 
thus named by Itondam.’ p 

I may also quote what, according to Mr. 0. Sasaki, Mr. 
0. A. (Jreeven wiites in the ‘.Japan Times* of May 4th, 
1878:—“My experiments have now shown mo that tho 
hatching of tho IJji takes place in the stomach of tho cater¬ 
pillar, aud that it immediately foiccs its way through the 
membrane of the stomach and make* a path for itself to a 
stigma.” 

Mi. C. Sasaki commenced his investigations iti 1883, and 
in the following year be communicated to the American 
periodical ‘ Nature , a short preliminary aiticle, “ fflschf- 
myia sericai'ia , llond., a Fly Parasite on the Silkworm ” 
(printed ‘Mature/ vol. xxx. pp. 435, 436), which two years 
afterwards was followed by the fuller account mentioned 
above. From this last-named treatise 1 shall try to point 
out the principal results obtained by Mr. Sasaki concerning 
the evolution oi the Uyimyia sericariai: —(1) The fly deposits 
its eggs on the under surlace of the tmdberry-leaves, generally 
at the end of May. (2) The silkworms bung at this time 
of the year in their third or fourth stage of evolution, devour 
tho eggs—often a greut number of them—together with 
the mulberry-leaves. (3) The eggs remain from one to 
nine hours iu the digestive canal of the silkworm, and tho 
maggots having emerged from the double-shelled eggs, like¬ 
wise remain there lor from one to eight hours more before 
pieicing through the walls of the canal. (4) Having pierced 
through the walls of the digestive canal, the maggots directly 
enter the abdominal ganglia and feed on the ganglion-cells* 
(5) Having devoured the ganglia, the maggots pass into tho 
body-cavity of the silkworm, and, travelling through the mass 
of fat, they search for those portions of the traeheal system 
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of tlieir host where the stigmata open, (6) On reaching one 
of these places the maggot forms a sort of cop for the recep¬ 
tion of its body by heaping up the fats and muscular fibres 
of its host, and sticking them together with its saliva, 
(7) At the bottom of the cup an opening is left, and 
through this opening the maggot resting in the cup maintains 
its connexion with the air, while through the mouth of 
the cup it is able to project its head into the abdominal 
cavity of the silkworm, on whoso fat it is feeding. (8) The 
cup being formed, a dark brown spot appears on the 
silkwoim’s epideimia around the stigma, continuing visible 
on the pupa also alter the transformation. (9) When fully 
developed the maggot foices its way out thiough the skin of 
the silkworm, or, it the worm has been transformed into a 
pupa, thiough the pupa and its cocoon, (10) Whereupon 
the maggot seeks the ground, and there, in a couple of days, 
it is tiansformed into a pupa. (11) The pupa remains in the 
giouncl during the winter, and in the middle of April or at 
the commencement of* May the fly appears. 

As will be seen, some of these points have already been 
settled by authois of earlier date; but to Mr. O. Sasaki 
belongs the merit of having stated them in a way meeting some 
objections which might otherwise have been advanced. Thus, 
for instance, regarding the question how it is possible for the 
eggs to arrive safely into the digestive canal ot the silkworms 
Mr. Sasaki (/, c. p. 16) explains:—“ That the eggs do not 
get huit in passing into the body of the worm is further con- 
famed by comparing the size of the pieces of the leaves con¬ 
tained in the digestive canal with that of the egg. It will be 
found that the size of the former is many times that of the 
latter,*’ Another question, why only one or two full-grown 
maggots emerge from a silkworm or cocoon, although 
the silkworm most frequently has been infested by a much 
larger quantity of the parasites, Mr. Kasaki explains in the 
following w ay (p. 17) :*-*»'“ This is due to two reasons : 1st, 
the ailkwoim, when infected by mure than one maggot, dies 
fiow not being able to endure the injuries caused by these 
parasites, which then perish by a kind of suicidal death; 2nd* 
one among several maggots infesting the same silkworm may 
grow mote actively and rapidly than the others, which will 
then die from the want of requisite food.” 

The development of the uyimyia sertcorne, as related by 
Mr, (Sasaki, is really deserving of attention, as involving so 
much oi interest and so many surprising points. But stul I 
could not believe in the correctness of all his assertions, 
and one of them especially seemed to me to be very little 
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worthy of credit. I could not imagine that the point no, 6* 
concerning the formation of the cup and the maggot** con* 
nexion with the tiachcal Bystem of the silkworm, was in 
accordance with the real facts. 

Therefore, deeming it possible to study these facts on 
specimens preserved in alcohol, I addressed myself to the 
Gieek Noitliern Telegraph Company, and was met with the 
utmost kindness on the part of the Company’s President, 
Jlr. Tietgen. A short time afterwaids I received from one 
ol the officers ol the Company, its 'Superintendent at 
Nagasaki, Mi. C. Kragh, a paieel containing, besides nume¬ 
rous maggots and some pupa 1 and imagines ot the fly i my t a, 
also two specimens of the silkwoirn preseiveil in alcohol. 
One of these specimens was intact, but with a dark brown 
spot surrounding one ot its stigmata; the other was cut 
open longitudinally, and a maggot was seen projecting its 
anterior end from the mouth of a sort of cup fastened to the 
inner surface of the silkworm’s skin. I feel highly indebted 
to Mr. C. Ktagh for his courtesy, and I beg to express tny 
sinceiest thanks. 

In the first place I cut open the silkworm that w T as intact, 
and a half*grown maggot (its length being about 5\> 
millim.) was found lying between the skin and the digestive 
canal ot the silkwonn. Hut as for the rest, nothing like a 
cup was to be seen, nor was the rear end of the maggot situated 
inside the stigma surrounded by the daik spot. On the 
eontraiy, the maggot was lying quite freely, as it were just 
moulded into the mass of tat, its head projecting about 1*5 
millim. beyond the anterior edge of the daik spot, while its 
distance funn the silkworm’s skin w'as something like 2 or H 
millim. The rear end of the maggot ceitainly had approached 
one of the hindmost stigmata ot its host; but the stigma in 
question was not situated in the centre of any spot, ami no 
trace of a cup was to be found. Besides, a mass of fat 
covering the rear end of the maggot entirely closed the stig¬ 
mata of the parasite. 

Thereupon I turned my attention to the other specimen, 
with the body cut open and the maggot peeping out from the 
cup; but X soon observed that the maggot was glued to the 
bottom of the cup, a way of mounting, however, which in 
such preparations made for public instruction very often can¬ 
not be avoided. 

This examination of the two silkworms not being sufficient 
to satisfactorily solve the question, 1 again addressed the 
Superintendent, Mr. Kragh ? who had the extreme courtesy 
to send me a new supply ot about a hundred cocoons with 
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B as enclosed, the majority of which wore supposed to be 
sted by maggots. Jfor sending silkworms the season was 
too far advanced. 

O i these pupae only a fifth, or, perhaps, a little more, 
were found to be in a normal condition, without any brownish 
spots, and not at all infested by the parasite. Among the 
rest something like a tenth part did not exhibit any spots; 
but nevertheless in each pupa a maggot was found, and in 
one specimen two maggots. However, though no spots were 
visible on these pupa*, a dark lump (of compressed trachem) was 
found constantly inside one of the stigmata, exactly as in the 
spotted specimens. Occasionally a pupa was found exhibiting 
brownish spots and having the dark lump inside a stigma, 
but without any parasite at all. Still 1 dare not deny that 
possibly a small maggot may have been overlooked by rac, 
although 1 searched for it most carefully. 

Generally the pupas had one or more spots around one 
of the stigmata (in most cases one of the first pair of abdo¬ 
minal stigmata), and inside that same stigma the dark-coloured 
lump mentioned. The maggot was found occupying a place 
mere or less in the midst of the abdominal cavity of its liost, 
thoroughly imbedded in a white mass of fatty structure. 
Exceptionally two or more stigmata were surrounded by such 
spots; but then also two maggots, one considerably smaller 
than the other, were found inside the silkworm. Twice I 
found three maggots, one large and two smaller ones. 

As to the position of the maggot inside the pupa, it was 
but rarely found to be in contact with either the tracheie of 
its host or the stigmata, or with the dark-coloured lump, nor 
could I discover anything like a cup. As a rule the maggot 
was lying longitudinally in the middle of the pupa, having 
its mouth turned sometimes forwards, sometimes backwards. 
If two or three maggots were found the larger one held the 
central position, pressing the smaller ones towards the sides. 

At length, having examined about fifty cocoons, I found 
a pupa in which the maggot was lying in a long sac, with 
its stigmata turned towards the bottom of the sac. The 
outex end of the sac, which really had some connexion with 
a stigma and with the epidermis of the silkworm, was of a 
brownish colour, while the inner part was whitish, much 
thintier,and cut off. Twice afterwards, in other specimens, l 
again found a similar sac containing the maggot. And, finally, 
I met with a pupa in which the maggot, as usual, was found 
located in the middle of the body, while from its bed a 
shout canal led towaids one of the pupa’s stigmata, the 
walls of that canal being of a brownish colour at the outer 
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end. The three or four awes just mentioned agree with 
the theory of Mr. Sasaki to a certain extent. Tn some im¬ 
portant points, however, the distinguished Japanese savant 
may be mistaken, as 1 shall now try to prove. 

The cup or sac is not, I should say, constructed by the 
maggot “by heaping up the fats and muscular fibres.” It is 
merely a portion of the tracheal system of the silkworm 
swelled by the presence of the parasite and tinged brown by 
its excicmont. Having forced its way into the trachea, 
the young maggot imbeds itself there, with its spiracle- 
plates turned towards the stigma of the silkworm and with 
its mouth peeping out from the trachea into the body-cavity 
of the host. By -and-by, as the maggot grows, the trachea 
expands and swells, its outer pait assuming a brownish 
colour from the maggot’s excrement, while the inner portion 
lemains uncoloured. I therefore conclude that it a living or 
fresh silkworm infested by a maggot is cut open for investi¬ 
gation, the inner part of the trachea or sac, being thin and 
white, may break off, while the outer, brownish, part remains 
in connexion with the skin of the silkworm. This lout-men* 
tioned brownish jxirt of the trachea , then , is the u cup ” of Mr* 
Sasaki. By means of the microscope it may be clearly seen 
that the inner surface of the sac is formed exclusively by 
the inner membrane of the trachea, the tunica intima, and 
does not show any trace of muscular fibres or of fats. It 
is also observable that on the tunica intima of the main 
trachea forming the inner surface of the sac, as well as on 
the other adjacent smaller tracheae, the brownish colour is 
more intense, while the muscular fibres and fats sur¬ 
rounding the sac arc much less coloured. From the same 
source, vis. the excrement of the maggot, the dark spot on 
the silkworm's skin also derives its existence. That the sac 
is formed by the trachea is proved, moreover, by the faet that 
the mouths of the smaller trachea; are easily distinguished on 
its inner surface. 

As to the sticking-power of the colouring-fluid (excrement 
or saliva), it must be very slight indeed, or, rather, none at all; 
otherwise the sac or cup would adhere to the skin of the 
silkworm, and probably be throwm away, together with the 
cast-off skin, at its transformation into a pupa. But this is 
not the case: the sac remains inside the host, and consti¬ 
tutes the dark lump found behind the stigma of the pupa* 
With proper care this lump may be unrolled, and proved 
to be a sac large enough to embrace the maggot bring in 
the body of the pupa. As will be remembered, the maggot 
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was found three or four times still occupying such a sac 
corresponding to the lump. 

In connexion with what is here stated, I shall call attention 
to the fact that those Tcio/mm-larvas that feed parasitically on 
insect-imagines * in a similar way occupy a sac formed by 
the trachea of the host (conf. Oliolodkowsky, Zool. Anzeig. 
1884, p. fllfi), a fact which I have had the opportunity of 
ascertaining myself when examining the maggot of Tachina 
pacta infesting a ('arabus horttntn. 

W hen therefore Mr. Hasaki says that the maggot of 
the Tfyimyia occupies a cup, I agree with him to some 
extent, although 1 deem it more appropriate to style the 
“cup” a sac. But, in opposition to his views, I am of 
opinion that the maggot only for a tune occupies that place 
and that it leaves it, sooner or later, in order to fmcc its way 
into the central part of the body of the silkworm or of the 
pupa. At what time the maggot emigrates from its sac I 
cannot say precisely; 1 have had too few silkworms at my 
disposal. But this I can maintain, that the maggot is 
very seldom found in the trachea ot the pupa, and that it is 
often very young when it leaves the sac, viz. in its second 
larva-stage, the length of such emigrated maggots being some¬ 
times only troin 3‘8 to 4 millim. rerhaps this migration may 
be influenced by the mouitings or the pupation of the maggot. 

Having at my disposal a very great number of maggots, 
of every length from d*8 to 14 millim,, I had a fine oppor¬ 
tunity for studying the evolution of the spiracle-plates. I 
have not seen the first larval stadium of the b^e/«yia-maggot, 
vis. from its leaving the egg until its locating itself in the 
corpus adiposum of the silkworm, but 1 had before me the 
three following stages. In the second stadium the spiracle- 
plates exhibit only two short, broad, thin-skinnea areas 
(“ fissures ”), while in the third stadium these areas are three 
in number, a little louger, somewhat narrower, and already 
Of a rather angular shape. In the fourth (or last) stadium 
their number continues three; but they have become long 
and comparatively narrow, with curved outlines. In afi 
stages I found that the spiracle-plates were closed, the so- 
called 14 fissures ” were no fissures, and the respiration takes 
place through the thin-skinned areas of the spiracle-plates. 
This remarkable circumstance, however, perfectly agrees 
with the fact that the CJnwyia-raaggots are found imbedded 

• With Other Tachincb]Afxm t which force their war into the body 
of their host through ite skin, the bypodermis of this skin forms the 
•as (<fr. Atttb. Eaton. Tideakr. ISfefl, p. l&l). 
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in the body-cavity of their boat, without any communication 
whatever between the air of their tracheal system and the 
atmosphere. This state of things I have observed, how¬ 
ever, not only in the Ugimyia-m aggot, but also in maggots of 
other parasitical Diptera, of Tachina , Lncilia , ffypoderma, 
&c , the genus Gastrophitus alone making an exception*. 

Summing up the results of my investigation, I come to flic 
following conclusions:—(I) Mr. Sasaki is right, undoubtedly, 
in his opinion that the eggs of the Uqimqia find their way 
into the body of the silkworm through its mouth ; and I 
should think that other caterpillars also are infested in the 
same way. (2) The Uqimy m-raaggot for a while only is 
located immediately inside on* of the bilkworm’s stigmata, 
and certainly does not form its bed u by heapmg up fats and 
muscular fibresbut tin* bed is a, widening or swelling 
of the trachea itself. This fact is fully tu accordance with 
what is known of the parasitical life of many 7Wmm-lame. 
(tf) The plates of the spiracles 01 stigmata of the Uqiwyia- 
maggot are quite closed, a fact that may be observed also in 
other Musca- and GEstrus- larva?, the genus Gastrophilus 
alone excepted. 

Copenhagen, 

Not ember J2,1889. 


XV.— Description of a new Species of Dragon-fly* By W. 
F. Kirby, F.E.S., Assistant in the Zoological department, 
British Museum. 

1)R. Kahsch has lately pointed out, in the i Entomologische 
Nachrichten, 1 that my Fylla exigua is apparently identical 
with Nannophya pygmaa, itamb, I find that I had been 
misled by an old label attached to a pair of an undescribed 
genus and species in the Biitish Museum. These I now 
describe, although they aic without locality, as 1 have already 
described the genus and figured the neuration under the name 
of Nannophya , and this seems to be the readiest means of pre¬ 
venting tuithcr confusion. 1 think it piobahle that the speci¬ 
mens are from some part of the Malay Archipelago. 

* For further information concerning the evolution of the spiracle* 

S lates JL may refer to a little paper, u Ugimyia-Lamn og dens Lei* i 
ilkeormen/ which 1 am publishing in the 4 Entomologiake Meddeldser/ 
Bd. u 1*90, with some figures. 
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AlNO, gen, nov. Libellulidamm. 

Nannophya, Kirk Trans. Zool. Roc. Loud. xii. p. 513 <^1889), nee 
R&mb. 

As this genus is fully characterised in the journal quoted 
the characters need not h^re be repeated. 

Aino puella , sp. tn 

Nannophya pt/pm&a, Kirb (nee R&mb ), Trans Zool. Hoe. Load lit. 
p. 31#,*pL fvi % 7 (1W), neuratiou only 

Exp. ah 27-28 millim., lone. corn. 17 millim. 

Male .—Head and thorax clothed with rather long hairs. 
Face chocolate-brown, bordered above and on the upper part 
of the sides with ivory-white ; fiontal tubercle bronay green, 
and surmounted by a ciest of black bristles, the face being 
clothed with shorter ones. Occiput black, shining, with two 
white contiguous dots behind the occipital triangle. Thorax 
pulverulent blue ; abdomen and logs black. Wings hyaline; 
pteroetigma rusty broun. 

Female. —Head as in male ; tboiax and legs reddish choco¬ 
late ; a V-shaped spot on the back of the mesothorax; incso- 
thorax with a yellow stripe on each side above and the greater 
pait of the pleiua yellow ; tiaveised obliquely by a chocolate- 
coloured stiine, connected in front with the daik colouring 
above and below, and swelling out into a large dark spot in 
the middle; abdomen black, with yellow bands, gradually 
diminishing, at the base of the first five sogmeuts above, and 
the appendages and the space between yellow. Wings tinged 
with yellow at the base as far as the triangles. 

Locality unknown (Malay Archipelago?). 


BIBLIOGRAPHICAL NOTICES. 

JVotof m Sport and Ornithology. By His Imperial and Royal 
Highness the late Uaawnr Paurcis Rudolf of Austria. Translated, 
with the Author’s permission, by 0. G. Danfokd. Gurney and 
Jackson. 

Most of those ornithologists who wore familiar with the German 
language had read with pleasure the account of an excursion made 
by the Crown Prince along the Upper Danube in the latter part of 
April 1878, chiefly made known through his companions Dr, A. E, 
Am. tfr Mag. AT. HUt. Her. 6. VoK v, 8 
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Brehm and the late E. F. von Homeyer, while Prof. A. von Pelzeln 
was allowed to publihh extracts from the narrative of * Fiinfaehn 
Tago auf dor Donan,' printed for private circulation. In 3879 
similar sketches were given of a recent visit to Spain and Portugal; 
4 Eipe Orient lleise ’ followed, with a graphic description of a journey 
up the Nile to Nubia, and afterwards through Palostine; other 
articles, chietly on ornithology, subsequently made their appear* 
ance, and finally all these papers wore published in one volume. 
Mr. Pan ford, as a brother Bportsman and ornithologist, was strongly 
impressed by the freshness and originality of tho observations made 
by the young author, whoso permission to translate the work was 
obtained, and the task, which was a labour of love, was already 
far advanced when the sad death of the Crown Prince took place. 
Mr. Puufords familiarity with many of the localities mentioned, as 
well as with the technicalities of natural history and sport, coupled 
With his knowledge of German, have enabled him to render the 
author’s exact meaning and even to reproduce his vivacious turns 
of phrase with a fidelity which calls for our highest admiration. 

Everyone will, we think, enjoy the description of the marshy low* 
lying woods of tho Danube and their profusion of bird-life ; while 
if the destruction of White-tailed Eagles, Vultures, Black Storks, 
&c. at their breeding-places seems too prominent a feature, it must 
be remembered that the nests to which the Crown Prince was 
taken wore those known to the foresters and comparatively easy of 
access, whereas ten times aB many lay hidden at some distance 
away from liis route. In the FruSka-Gora, Homeyer shot a Griffon 
Vulture from its nest on an oak, the only instance with which we 
are acquainted of a tree being selected by that cliff-haunting species, 
though the Black Vulture, which was met with in tho same locality, 
always nests in a tree. An interesting account is given of the 
remarkable antipathy felt by the “Stein’' Eagles for the Black 
Vulture, which they attack on tnory possible occasion; from the 
description we are inclined to believo that the aggressors are imma¬ 
ture (iolden Eagles which, having as yet no domestic cares, employ 
their time in persecuting the Vultures. As regards the identity of 
the Pigmy and the Booted Eagles the Author's experience coincides 
with our own, and it is surprising that different views should have 
been entertained for so long a time in certain quarters. 

The visit of tho Crown Prince to Spain in 1879 was of brief 
duration, and some of the assertions set forth in this work must 
charitably be set down to inexperience. With regard to the distribu¬ 
tion and numbers of the Bearded Vulture, a rude and fiat contra¬ 
diction is given to an ornithologist who had certainly passed more 
months among tho haunts of that bird than the Crown Prince had 
spent days; and upon this point we may therefore quote the inde¬ 
pendent testimony of Lord Lilford, who is unrivalled for his 
acquaintance with birds of prey in all parts of the Peninsula;— 
“ I have noticed this [the Bearded] Vulture in almost every province 
of Spain that I have visited. A pair are generally to be found 
breeding in the neighbourhood of every establishment of Griffons, 
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and when tit* latter bird* have pioked the bone* of a carcase bare, 
the Bearded Vultures come down and, swallowing the smaller bones, 
carry off the larger into the air, aud, lotting them drop from a great 
height upon the rock#, devour the fragment# at their leisure/’ More¬ 
over, not oontent with dwelling upon the supposed rarity of this 
species in Spain, the Crown Prince goes on to say that 41 in all high 
mountains, whether situated in Central or Southern Europe, Northern 
Africa, or Central Asia, it is vervmuoh the reverse [of common]; ” yet, 
on p. 6(30, be tells us that it still inhabits the Botyezdt, Transylvania, 
“in considerable numbers”! The statement that the Spanish 
“Stein” Eagle is characterized by “a white tail tipped with black ” 
is quite misleading, and can only apply to immature examples, for 
in adult Golden Eagles from Spain tho rectrices are just like those 
in Scottish specimens. The fact i# that in Spain the Crown Prince 
was fomni, like overyono else in that country, to try and find 
things out for himself; whereas on the Danube and throughout the 
Austro-Hungarian Empire be was naturally a great personage, for 
whom everything was, to use a vulgar phrase, “ cut and dried ” by 
obsequious proprietors and foresters. In saying this we do not for 
one moment wish to detract from his merits as a sportsman and a 
naturalist, for he was undoubtedly both. He novor shunned hard 
work, and the reader will be struck by bis wonderful energy, keen 
enjoyment of wild life and scenery, and his exuberant animal spirits, 
these features being especially notioeable in the descriptions of the 
visit to the Danube, tho journey to tho East, and tho sketches from 
Hungary, Transylvania, &c. On the whole the book is very inter¬ 
esting, though the style is somewhat wordy and monotonous, a 
fault which the translator was unable to rectify. For tho rest, Mr. 
Donford has performed his task with great ability aud is entitled 
to the thanks of all true naturalists; the general style of the 
volume is admirable, and the tjpe is bold and clear. 


The Fauna of British India , including Ceylon and Burma . Edited 
by W. T. BiiANFoni). Fishes, by Fhawcis Day. 2 vola. 8vo. 
London: Taylor and Francis, 1889. 

About a twelvemonth ago we noticed the commoueement of this 
valuable series of Handbooks of Indian Zoology, on the publication 
of the first pari of Dr. W . T. Blanlord’s account of Indian Mam¬ 
malia. As then indicated the task of describing the Fishes had 
been entrusted to Dr* Francis Day, whose great illustrated work, 
4 The Fishes of India, 1 was already established as the authority on 
this pari of the Fauna of our Eastern Empire, and in the course of 
the year which has just terminatea the two volumes devoted to the 
class Pisoes have made their appearance, These volumes must be 
regarded with a somewhat melancholy interest not only because 
they are the lost records of a life, many years of which were 
zealously devoted to the study of the subjects of which they treat, 
hut also from the consideration that the author did not even live to 
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witness the publication of the results of his labours. Before ene 
half of the first volume had been printed Dr. Day was so ill that 
he could no longer take any part in seeing his work through the 
press, which was consequently thrown entirely upon the Editor; 
and ho died within a very few days of the publication of the first 
volume. 

So far as the book is concerned, howevor, under the caroful and 
conscientious editorship of Dr. Blanford, Intensified no doubt by the 
feeling that special care was requisite iu dealing with the orphaned 
woik of a deceased friend, it has probably suffered very little by the 
untimely death of its author. Of its interest to the zoologist there 
can he equally littlo doubt. It contains the characters of over 
14()0 species of Indian fishes *, and as these consist to u great extent 
of forms ranging on the one hand from fche Red Sea and African coasts, 
and on iho other from Japan and the Pacific, to the Indian region, it 
embraces a most interesting and important series of forms. From 
another point of view the great numl>or of Indian freshwater fishes, 
many of them with marine affinities, first made known to European 
zoologists by Hamilton-JBuchanan some 'seventy years ago, are of 
great interest, and to the number of these Dr. Buy Lob by his own 
researches made considerable additions. 

As to the mode in which the work has been carried out there is 
littlo to be said. From the great number of species to be described 
it w as no doubt impossible to introduce statements os to their natural 
history, such as Dr. Blanford was able t-o incorporate in liis account 
of the Indian Mammals, and indeed it is probable that in the case 
of Fishes there was comparatively little to bo said. But the short 
descriptions seem to be carefully drawn up, the groups, families, 
genera, and species are tabulated throughout, and as a guide to the 
determination of tbo species hero recorded the book leaves little or 
nothing to be dosired. 

There is, however, one point to which we would call attention, 
as we think it marks a seriouB defect in an otherwise excellent book. 
The ») nonyuny of the species and genera is very imperfectly given, 
and in most cases the reader is referred for information upon this 
point to the author’s 4 Fishes of India/ To the collector wishing 
to ascertain tho names of his specimens this is of little eonsoquence, 
but to the student of Ichthyology it is a very different matter. For 
all the higher purposes of systematic Natural History a knowledge 
of synonyms is indispensable, and it will bo a great disappointment 
to the student to find that to obtain this in the present cose ho must 
refer to another book which perhaps is not within his reach. Of 
many species with a very wide distribution it may safely be pre¬ 
dicated that they lrnvo been several times described under different 
names by authors who have had to deal with collections from 
particular localities, and under such circumstances the absence of 

* This number hits been considerably increased by the numerous marine 
species noticed and described by Dr. Alcock iu his interesting papers 
published in the last two numbers of this Journal. 
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all indications of the synonymy becomes ft very serious defect. 
We do not mean that iu a work like the present anything ap¬ 
proaching a full synonymy could bo given, but two or three of the 
synonyms of most importance, especially from a distributional point 
of view, would liavo added enormously to the valuo of the work. 

Apart from this, however, the present work must be regarded as 
a most valuable contribution to the literature of Ichthyology. The 
specie*, as ulieady stated, are all tabulated, and further they are 
described with quite sufficient detail to enable thorn to bo readily 
ifleutifiod ; of a great number excellent woodcut fignros are inter¬ 
calated in tho text, generally one or two under each genus; and each 
* volume is provided with a full table of contents and a very complete 
index, which will render the book exceedingly easy to consult. 
The classification adopted differs somowhat as regards tho sequence 
of tho orders from that in general use, and indeed from that of the 
author’s 6 Fishes of India/ inasmuch as it commences with the 
Chondroptervgii, which are directly followed by tho Physostomi, and 
these by the Acanthopterygii, the remaining orders coming in the 
same sequence in both works. No reason is given for this change, 
which, however, is not of much consequence, as tho book is not 
intended as a guide to Ichthyological classification. 

In tho conclusion of the Preface to the second volume the Kditor 
informs us that a volume on Birds may very shortly bo expected, and 
we hope that tho concluding part of his own treatise on the Indian 
Mammalia will uot bo very longm making its appearance. The com¬ 
pletion of this and of the other volumes on Birds and on the Reptiles 
and Batraebia will furnish students with a most valuable help in 
the study of the Veitehruta of tho Indian region, and we can only 
repeat the hope that moans may be found to enable tho Invertebrate 
fauna to be treated in a somewhat similar nrnuner. Of course the 
extent of tho ground to be covered will alway s reuder it impossible 
to treat tho groups of the Invertobrata in tho style adopted in these 
volumes, but catalogues with tabulated characters would be of in¬ 
estimable value to soologfets, and surely the men might bo found 
to do the necessary work if only the authorities can see their way 
to carry out such a plan. 


Bergen* Museums Aaraberetning for 1888. 8vo. Bergen, 188B. 

Tux Annual Report issued by the Museum at Bergen for the year 
1888, besides the usual statements as to tho state of progress of the 
establishment, and an obituary' notice of Mr, A. lorange, the late 
curator of its Antiquarian department, and a description with figures 
of some curious vessels, ehieny drinking-cups, formerly belonging to 
the guilds of Bergen but now deposited in the Museum, contains 
several articles of considerable interest to naturalists. 

The first of these is a description bv Dr. Danielssen of a new 
species of Csriunthm, which he names t. farwlis, originally obtained 
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by him in 1858 near Molde and since found near Bergen and in 
the Hardangerijord. Dr. Danielsson from the first regarded it os a 
distinct species, hut his colleague in the production of the ‘ Fauna 
littoralis Nonegias* the late J)r. J. Koien, came to the conclusion 
that it was identical with Uosse’s Cerianthns LloydiL Continued 
observation, however, has convinced Dr. Dnniolwum that the Nor¬ 
wegian species is (juite distinct from 0 . Uvydii, and he now describes 
and figures it, with details, under the above name. Ah the two 
forms are very nearly allied it seems quite possible that C. borralis 
may occur upon our own coasts and have been hitherto regarded as 
belonging to C. LloyUii, so that a note ot the characters attributed 
to the new species may be acceptable to sonic of our readers. Dr. 
Dunielssen describes it as having an elongate cylindrical body, 80 
millim. long, and living in a tube of about double that length and 
closed at the bottom. The body of the unimal is a little wider in 
the middle, and tapors off especially towards the posterior extremity, 
where there is a round ajierture. The upper margin, which is 
finely corrugated longitudinally, can bo drawn over the buccal disk 
and tentacles so as to conceal them almost entirely. The buccal 
disk is somewhat depressed, and the oblong central mouth has two 
mouth-angles. The marginal tentacles are in two alternating rows, 
18-27 in each row : the> are not retractile, nor aro the buccal 
tentacles, which aro of the same number and arranged in two 
irregular series. The body is yellowish white, with the disk rather 
darker, and the tentacles have a brownish tinge. 

The second article is a continuation of Mr, James A. Grieg's 
account of the results of his investigations of the fauna of the West- 
land fjords, in which he enumerates the Kchinoderms, Annelides, 
Polyzoa, Myzostomida, and Pycnogonida obtained by him in the 
Mosterfjord. These notices of animal forms occurring off* the shores 
of a country so near to us as Norway must bo of considerable 
interest to British zoologists, and their value is enhanced by the 
statements with regard to mode of occurrence which are given 
in connexion with several of the specios. In this paper Mr. Grieg 
also describes a new species of the Holothurian genus Cucumaria , 
under the name of C. moeterensis , which is figured with details in an 
accompanying plato. 

In another article Mr. Grieg describes examples of tho Wbite- 
beaked Dolphin ( Lagenorhynehus alhiroHrn) captured in April lost 
at Bildben. Mr. Grieg gives a full description of the species with 
very carefully prepared tables of measurements of the various parts« 
of the skulls and skeletons of individuals captured. A good figure 
is given of a female specimen. 

Another zoological paper is that by Mr. G. Armauer Hansen on 
iVrowrwwr, Proncomenia, and Chcetoderma, in which tho nomencla- 
turo aud characters of those three Gephyrean genera are discussed 
end illustrated in a plate. Of Neowaia the author cites three 
species, namely, N. carinata, affinis, and Daly Mi : the last a form 
noticed by Dalyell under the name of “ Vermkulue craeewn ” the 
first originally named Soknopu* nitidnlu* by Bars, but never 
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described by him. Proneamenia, a genus established in 1882 by 
Hubreoht, includes all the other Neomeniae described by Korea 
and Dauielssou in the account of the Norwegian North-sea Expe¬ 
dition, besides the type species, P, Sluiferi of Hubreoht, and a new 
species, here noted by the author under the name of P,Jiliformis . 
This is an important discussion of the characters of some exceedingly 
curious and obscure forms ot animals. 

Of tho two remaining papers one contains an account of a curious 
series of experiments by Dr. J. Brunchorst on 44 Galvanotropism,* 
or the peculiar influence exerted by the galvanic current upon the 
direction of growth of the roots of plants. This curious paper, 
which is illustrated with a considerable number of woodcuts, loads 
up to the following general result.— 44 The negative galvanotropic 
curvature depends upon irritant action and is so far analogous to the 
geotropic and heliotropic movements; while the positive galvanotropic 
curvature is simply a chomico-pathological phenomenon, having 
only a purely externa) analogy with the directional movements of 
the roots, and thereto! o dors not deserve the name of galvano- 
tropiem.” 

The remaining paper in the volume consists of a long list of 
earthquake shocks recorded as having occurred in Norway since 
the year 1758. The number is very considerable, especially of late 
years, when, probably, a closer observation has been kept upon such 
phenomena. The author of this article is Mr. T. 0. Thomassen, and 
in his concluding remarks some interesting generalizations will be 
found. 


Proceedings of the Bristol Naturalists* Society, New 8eri.es, vol. vi. 
part i. for 1888 89. Pp. 1-104. 8vo. Bristol, 1889. 

TiUf Zoologists have many interesting notes and papers in this 
part i. of vol. vi. n. s. Thus, tho putrefactive organisms, discovered 
and described by tho Kev. Dr. W. II. Ballinger, throughout their 
wonderful succession of forms, adapted more or less obviously to the 
dissolution and breaking up of decomposing matter, constitute a 
subject of great importance both in the elucidation of life and 
beings, and in explanation of the phenomena of putrefaction and 
fermentation. 

In Entomology, Mr. W. K. Mann notices the rare lepidopterou* 
Hdiothis scutosa as having been caught in North Bomerset; and Mr. 
(1. C. Griffiths treats of Mimicry amongst the Lepidoptera. Hnakes, 
their habit* and their reputed power of fascination, ore the subjects 
of two interesting papers by Dr. W. Duncan and Dr. A. J, Harrison, 
Some Birds exhibited at the meetings are mentioned, three of them 
rare in this country. Personal and collected observations on tho 
Mole, by Mr. (J. I, Trusted, arc well worth noting. Mr. G. M. 
Smith gives a short account of the water-cells in the Camel's 
stomach, There is also a short but thoughtful note on the 44 per¬ 
ceptions of animals; 1 by Prof. (\ Lloyd Morgan; technically expressed. 
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“ tli© inferences of animals” are said to be u habitual and inteUi* 
gent, but not rational.” 

Voice, language, and phonetic spelling, especially the advantages 
of the last, are succinctly hut dourly treated by Dr. A. B. Prowse. 

For Boiun), Mr. J. W. White has “Notes Supplemental to the 
Flora of tho Bristol Coal field,” and Mr. C. Budtnell gives part xi. 
of “ The Fungi of the Bristol District.” Mi. 0. Jocks offers some 
good suggestions as to the causes of tho difference in the colour 
between the flowers a rid foliage ot Tropical and of Tempei ate regions. 

Local Geologists andotheis may well be thankful to Prof. 0. Lloyd 
Morgan for his elucidation of the Geology of Tytherington and 
Grovescnd, illustrated with a geological map and section along the 
Yate-and-Thornhurj branch railway from the Midland Kail way on 
its wn) to Gloucester The Old lied Sandstone, the Mountain 
Limestone, and the Kenpcr beds constitute the country. Their 
subdivisions are compared with the strata at Clifton and elsewhere, 
and their faulting*, discordances, and overlaps are carefully described 
and math* to account for some ot the physical features of the surface. 
Mr. T. M. Kendo’s work “On Mountain-building” is careful!) and 
favourably reviewed b) t ho Kev. M. B. Saunders, 

Meteorological observations are given by Dr. 1 1 . F. Burder and 
Mr. f>. Kintuul. 

The Engineers have three excellent and most interesting 
papers:—on Sewage Sjstems, very fully and thoughtfully, by Mr. 
A. P. L Gotten 1J; oil the loading, deliver), and warehousing of 
Grain in all their details, b) Mr. J. M. MoCurrich ; and Mr. G. E, 
Crawford's short but most notowortby and technical explanation of 
the height, foundations, materials, shape, stability, and utility of 
tho Eiilol Tower. 

Thus at least five of the several branches of Scientific Research 
have received attention at Bristol, and some considerable increase 
ot fads, generalizations, and practical application, during the past 
year; and doubtless these published papers and abstracts will be 
not only useful a» memoranda, but will be good and fertile seed in 
further cultivation of the several fields of knowledge to which they 
belong. 


PROCEEDING# GF LEARNED SOCIETIES. 
GEOLOGICAL SOCIETY. 

November 6, 1889.—W. T. Blanford, LL.D., F.R.H., 
President, in tho Chair.' 

The following communications were read:— 

1. <* Contributions to our Knowledge of the Dinosaurs of the 
Wenlden and the Sauropterygians of the Purbeck and Oxford Clay/ 
By R. Lydekker, Esq., B.A., F.G.S. 

The first section of this paper was devoted to the description of 
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the remains of Iguanodonts from the Wadhurst day near Hasting* 
collected by Mr. C. Dawson. They were considered to indicate two 
speoies, for which the names Jguanodon hollmgioniensl 9 and /, Fittoni 
had been proposed in a preliminary notice. 

In the second section an imperfect metatarsus of a species of 
Megalomurus from the Hastings Wwiden was dosoribod, and 
shown to indicate a speoies quite distinct from the one to which a 
metatarsus from the Wealden of Cuekfield belonged. Two cervical 
vertebra* of a Sanropterygian from the Purbeck of the Isle of Port** 
land were next described, and referred to Cimoliosaurus portlandicu*, 
Owen, sp. 

The concluding section described an imperfect skeleton of a large 
Pliosaur from the Oxford Olay, in the collection of Mr. A. N. I*eeds, 
which indicated a specios intermediate between the typical Kimo- 
ridgian forms and the genus Peloneusfat. Those specimens were 
considered os probably referable to PUoiauru* ferojc, Evidcnoo was 
adduced to show that Pliosaur us Evansi, Keeley, should be transferred 
to Pelonemtes . 


2. “ Ou some Palaeozoic Ostracoda from North America, Wales, 
and Ireland.” By Prof. T. Itupert Jones, E.G.S. 

The chief materials referred to were:— 

1. Some good specimens of North-American Ostracoda from the 
Lower llelderberg and Cincinnati Groups in the British Museum 
and the Author s collection: these have given occasion for a critical 
revision and careful illustration of several forms. 

2. In the * Paleontology of New York,’ vol. iii. ] 850, several of 
the Palaeozoic Ostracoda of Now York Htato were described but not 
figured. Copies of some of the original drawings have been cour¬ 
teously supplied, with Dr. James Hall’s permission, by Mr. J. M. 
Clarke, of Albany. They enlarge our knowledge of the Lower 
Helderberg fauna. 

3. A large collection of Palaeozoic Ostracoda, collected in the Lake 
Champlain district and elsewhere, sent by Prof. K. P. Whitfield, of 
Hew York, for examination by the Author. 

4. Other specimens belonging to the Utica Slate Series from 
Ontario, presented to the Author by Dr. Johu Young. 

-An interesting series of Lower-Silunan (Ordovician) species 
from near Welshpool, comprising a characteristic Cincinnati species, 
sent bv Mr, J. Bickerton Morgan. 

6, A rare Palmozoic Cythoroid Ostraood from Kildare, collected 
by Mr. Joseph Wright, F.G.S. 

The specimens were described as nearly as possible in the 
Cftlar of their natural relationship, and thus, besides adding to the 
known forms, they were shown to illustrate the modifications ex¬ 
hibited by the genera and speoies of these minute bivalved Crus¬ 
taceans, both in limited districts and in different regions. 

Ann . & Mag . A/. Hist. Ser. 6. Vol v, 9 
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Amongst tho forms described were tho following new species slid 
variety:— Primitiu immdufa , Jones, var. cambrics, nov.; P. hamiUor, 
«p. nov,; P Moryani, sp. nov.; P. UJrichi , sp. nov. ; P. Whiifieldi, 
sp. nov.; Entomk rhomboidea , sp. nov.; BtrepvJa siyTmidaUs^ sp. 
nov.; Beyrkhia Ualln , sp. nov,; Jsochilim Uneata, up. nov.; /,? 
fabacs a, b]). nov.; Beperditia Claypoki, sp. nov.; 

! YnyhtU) sp. nov. 


MISCELLANEOUS. 

Oil a new Entoniscian (Linnotherion vcrmiforme, yen, et sp, nov.) 
parasitic on the Pinnotheres of Modiolu. By MM. A. Gunn 
und J. ttoxxiKii. 

This animal which is the subject of this note is doubly interesting, 
as belonging to a group of little-known Crustacea and as furnishing 
a new example of parasitism in the second degree. 

Crabs of the genus Pinnothere* occur commonly at Wimereux in 
My til us edulix, Linn., Mudiola modiolus , Linn., and Mactm stul~ 
torum , Jinn.; more rarely in (Medium etlufe, Linn., and Domtx 
amtinum , Lam. Several specific forms are no doubt confounded 
under the name of Pinnothere* pi sum, Linn, In September last we 
found in rui old Modi oh (covered with Srrpuhv and all perforated 
by VUono) a female Pin ho therm of considerable sixo (15 mill, wide), 
but differing 1 from P. vet cram, Bose, which is said sometimes to 
inhabit the Mudiola . This female bore no ova, and the ovigerous 
foot were slightly atrophied. But our attention was particularly 
attracted by a violet-grey mass, visible through tho transparent 
dorsal integument, and resembling in aspect an egg-mans of <?cctp- 
sion Carolina , Liard. A puncture made with a slender-pointed 
pipette furnished mature embryos of an Entoniscian, and taking all 
the precautions indispensable in such cases, we wore soon able to 
extract the adult female which contained these embryos in her 
incubatory cavity. The latter occupied the whole left, side of the 
visceral cavity of the Pinnotheres^ fro m the frontal margin of the 
carapace, and, contrary to what occurs in other Eutonisciana, it was 
prolonged into the oaudal portion of the Crab as far as the third 
segment of the abdomen. The genital glands of the host were 
atrophied, the liver muoh reduced and very pale. The sac 
enveloping the parasite adhered to the right branohial part and 
passed, as customary, beneath the intestine. 

This parasite, which we shall call Pinmthemn vermiform^ belongs 
to a new genus. The characters, in the female sex, are furnished 
especially by the form of the first incubatory plate and by the 
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ovarian bosses. The first incubatory ptote is destitute of a trans- 
verso lamella, and its roourrent portion is of unusual length. There 
are no dorsal ovarian bosses. The ventral bosses are two in 
number; the second (posterior), which is excessively long and cylin¬ 
drical, seems to form the prolongation of the body of the animal, of 
which it displaces towards the back the pleon bont into a y with the 
cephalic pait. The muscles of the wall of the body which covers 
the ovary, notwithstanding this enormous distention, have retained 
great jmver, and the ovarian bosses contract energetically. The 
second, especially, exhibits vermiform movements, which enable it 
to bend back and to insinuate itself, as has been said, into the tail 
of the Crab, notwithstanding the folding forward of the latter. 
The organs situated in the neighbourhood of tbo genital aperture, 
and called semnutl rect))tachs % are of a nearly o\oid form, and their 
surfaoo presents four or live lobes arranged like the ribs of a melon. 
The liver, of o fine eheny-rod colour, was filled with an abundant 
liquid, holding in suspension concretions analogous to renal products. 
This, however, is the ordinary aspect of thelivorof the Eotoniscians 
some time aftoi ovipositiou, between two periods of sexual activity. 
This supposed liver seems to play the doublo part of an organ of 
excretion and an organ of reservo. Tlio ploon and its lateral and 
teraunul appendages greatly rosomble the corresponding parts in 
(Ji'Hjmian. 

In the midst of the embryos, and attached to the folds of the 
incubatory lumiutr, tlu re wore two degraded males ; notwith¬ 
standing caretul search with the lens and the ruicroseojK), wo did not 
meet with an) Cryptonwcian males. One of the two degraded 
males moasured 2 mill, and was in full sexual maturity; it was 
destined, no doubt, to fecundate the next deposit of ova. The 
other wub much smaller (one third), dead and already partially 
decomposed; it must havo fecundated the ova then developed. 
The degraded nude resembles those of Grapsrion and Portumon, but 
it is almost entirely destitute of pigment. The caudal furca is \ery 
long ; further, the median ventral hooks are placed upon the seventh 
thoracic segment (genital segment) and on tho first pleal segraont; 
the second pleal segment only boars a small rudimentary tubercle. 
The males ol all the Untonisciani at present known bear no median 
hook upon the genital segment. The appendage of Prinpion is of 

S uite a different nature. In PinmtiM'fon the apertures of the 
efereut ducts arc situated, not upon the median appendage, but 
towards the anterior margin of the seventh segment. 

The spermatozoida, fixed by osmic acid and examined, after colora¬ 
tion* with homogeneous immersion, present the complex structure 
of tho spermatozoids of the Thoracost^aca, but they have not the 
st reahs characteristic of tboso of the Lobster, Cray-fish, &o. 

The embryo greatly resembles that of Grapsion and Portunion . 
It is strongly pigmented with brown and green, notwithstanding 
the obscurity of the medium in which it is developed, Its oyo# are 
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large. The ulbumino-fatty lobulos present a regular matameric 
arrangement, as in the embryo of Athalye$pagnri , Bathkc. The liver 
is very strongly contractilo. The claw of the sixth jieroiopod is 
long and powerful; tlie terminal rod short and very transparent. 

To sura up, in the principal features of its organization the genus 
Pt another ion seeraa to be especially allied to Grapsion; but it is 
clearly distinguished in the female sex by the form of the first 
in< ubutory plute and of the ovary ; in the male sex by the arrange¬ 
ment of the median ventral hooks, 
lb another ion vermiforme seems to bo very rare, sinoe wo have 
onh met with a single couple, although wo have examined hundreds 
of Pinnotheres obtained from the various Acephalous Mollusca 
enumerated above .—Comptet Rmdva , December 1), 1889, p. 914. 


Deep-sea Trawling off the S. W. Coast of Ireland.—Additional 
Foraminifera . By Jobvpb Wriuht. 

With reference to the * 4 Report of a Deep-sea Trawling Cruise off 
the N.W. Coast of Ireland/' Foraminifera, by Joseph Wright, pub¬ 
lished in the * Annals * for December 1889, the following corrections 
are necessary :-~-Rheopha*r distant, Brady, should bo Ifonno&ina Car- 
/auteri, Brady, as shown by further examinations; Tevtularia 
aygfnttnans , d'Orb., and T. avpera, Brady, should be omitted for 
the present as not altogether satisfactory. The following are some 
additional spoeios which have since been found :— 

Itheophax memhranacea, Brady. Very rare. 

Jlaplophragmimn glow era turn, Brady. Common. 

Teortidaria coneava , Karrer. Not typical. Very rare. 

Dolinina lobnta (Brady). Very small. Very rare, 

Cassididim ernssa, d'Orb. Very rare. 

Lagena Orhignyana (8eg.). Very rare. 

- margiruita (W. & B.). Trigonal form. Very rare. 

—— ftmbriata , Brady. Vcry rare. 

Nodosaria inflem, Use. Vory rare, 

Qlobigerina $accnlifera } Brady. Very small. Very rare. 
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XVI .—On the Structure of Cocconteua decipiens, Agassis. 

By R. H. Traquair, M D., F.R.S.* 

[Plate X ] 

In a paper on Bomoaleut (13) published in the ‘Geological 
Magazine ’ for January 1889 I entered into the structure of 
Coccoateus bo far as was neceasaiy for the purpose of insti¬ 
tuting a comparison between the two genera. In the present 
communication J propose to considei the structure of (Jocco- 
steus in greater detail. 

The figure which I gave in that paper of the cranial shield 
is reproduced in PI. X. fig. 2, with the addition of the dorsal 
Cuirass. It is, 1 believe, accurate, and represents the result 
of a dose study of a very great number of heads. Compara¬ 
tively few specimens are, however, available for the purpose, 
those especially from Lethen and moBt of those from Orkney 
being ill-adapted for following the sutures separating the 
plates, while Cromarty and Eaaerton furnish those in which 
the surface is most perfectly preserved, thus affording the best 
opportunity for accurately distinguishing the true sutures from 
those superficial grooves which in past times have been so 
often confounded with them. Quite recently, however, the 

* R«d Wore the Royal Physical Society of Edinburgh, 18th Decem¬ 
ber, 1889. 
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Edinburgh Museum has acquired a small collection of Como* 
atewj-remains from Stromness, in Oikney, in which the details 
of the surface of the cranial plates are most beautifully shown, 
and are entirely corroborative of the sketch which I published 
a year ago. 

As I have previously stated (12, p. 511), I retain only two 
species of Coccosteus from the Scottish Lower Old Red Sand- 
Atone, namely C. decipiens, Ag., and (A minor, H. Miller* 
the differences which have led to the separation of u oblongus , 
Ag., u cufipidatua” Ag., microsponaylus , trigonaspis , and 
pusillus, ArOoy, and Miller i, Egert., being dependent either 
upon the mode of preservation or upon trivial variations in 
the shape of certain plates, which are extremely common up 
to certain limits. That which I find especially difficult to 
understand ia how Pi of. von Koenen (10) should propose to 
remove C. Miller i, Egert., and (\ pusillus , M*Coy, from 
Coccosteus altogether, placing them in Brachydeirus , the fact 
being that they are simply synonyms of deewiens, Ag. (7. 
minor, II. Miller, once mixed up with C . pusillus, IVrCoyjTnay 
possibly have to be put into a new ^enus on account of the 
structure of the veitebral column, which presents an appear¬ 
ance as if possessed of ossified centra *; but I can see no 
reason for associating this species with v. Koenen^ Brachy - 
deirus . 

The following description of the structure of the bony 
skeleton of Coccosteus is therefore based upon an examination 
of the common and w ell-known species C . decipiens , Agassiz. 

Head. —In PL X. fig. 2 the bones forming the cranial 
shield are sketched, as well as the ramifications of the lateral¬ 
line grooves. These bones are:—one median occipital (m. o,)* 
two external occipitals (e. o.). two central plates (c.), two 
marginals (m.), two postorbitals ( pt.o .), two preorbitals {p*oX 
one posterior ethmoidal (p. «.), and one anterior ethmoidal 
(o.e.), between which last and the preimixiUaB {p.mx.) the 
nasal openings (n.) are observable. I have already (13j p. 6) 
explained that I have applied those names without the inten¬ 
tion of considering any of the bones exact equivalents of 
bones similarly named m ordinary fishes. 

The orbit, the upper margin of which is formed by the exca¬ 
vated outer edges of the post- and preorbital buckler-plates, is 
completed below by the superior maxillary bone fig. I), 
which strongly resembles m shape that of typical Palteonis* 
cidae in being broadly expanded behind, where it covers the 
cheek, and suddenly excavated to form a tapering process 

♦ This is apparently the species H with a true bony vertebra * referred 
to by Murchison in * Siluria/ 3rd ed. p. 604. 
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directed forwards under the eve to the premaxilla. To the 
posterior margin of the maxilla is fixed the jugal or post- 
maxilla, a triangular plate with posteriorly directed apex, 
which fills up the space between the maxilla and the lateral 
part of the body-cuirass. 

So far as I can see, the maxilla of Cocooateua deoipiena does 
not seem to have borne any teeth. But in a specimen from 
Gamrie in the Edinburgh Museum there is distinct evidence 
of the presence of both vomerine and palatal teeth. The 
specimen lies on its back, giving a beautiful view of the 
ventral cuirass, in front of which are the two rami of the 
mandible converging to meet each other anteriorly, while 
external to and in front of them the upper margin or the oral 
cleft is seen formed by the max ills', and premaxillae. No 
teeth are, as usual, seen on the maxillae, but internal to them 
and between them and the contiguous mandibular ramus' is 
seen a row of conical teeth, evidently placed on the edge of a 
palatal or palato-nterygoid bone, which I have not yet seen 
in its entirety. Also in front of the meeting of the mandibu¬ 
lar rami and behind the premaxillary and ethmoidal region is 
a clump of five conical teeth, clearly vomerine in position at 
all events. It is also clear that the whole of the dentition of 
the front of the mouth is not here exposed, as the clump 
referred to is on the left side of the middle line, and the corre¬ 
sponding space on the right side is covered by the anterior 
extremity of the corresponding mandible. 

The bone representing the mandible is well known from 
the description of Hugh Miller. It is an elongated, vertically- 
flattened plate (fig. X, ms.), broader behind than in front, with 
rounded posterior extremity, slightly sigmoid contour when seen 
from the side, and near the anterior extremity sharply bent in¬ 
wards towards its fellow. It is remarkable tor having two sets 
of conical teeth, one consisting of a row of about halt a dozen 
being situated about the middle of the upper margin of the 
Vone, while another row of about the same number occupies 
the vertical anterior margin, which would otherwise be aym- 
pkytiah This is certainly a very curious ciromnstance, and 
one is simply at a loss to imagine of what use teeth ooutd be 
in such a situation, or how they worked. It was indeed the 
position of these peculiar symphysial teeth that led Hugh 
Miller originally to compare the working of the jaws of Ooooo- 
with those of mi Arthropod (2,1st ed. p. 57 ; see also 
feeteoto in 4th and subsequent editions). 

There are no traces of ossified internal cranial bones, of 
hyoid or of branchial arches; consequently these parts must 
have been entirely cartilaginous. I may mention that the 

Xfl* 
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bones figured by Huxley as " the chief parts of the hyoidcan 
arcli ” arc in reality the ventral rami of the dermal plates 
which I have termed Cl interlateral.” 

Body-i'uirass. —The front part of the body behind the head 
is encircled by a girdle of osseous dermal plates, somewhat 
comparable to a shoulder-girdle, expanded backwards dorsally 
and ventrally, while at the lower part of the sides the cuirass 
is so deeply cut in that the dorsal and ventral expansions 
t\ere long considered to have no connexion with each other. 
Most of the osseous plates which form this cuirass are well 
known from the writings of Pander, H. Miller, and Sir P. 
Egerton, but nevertheless some correction is still necessary. 

The great median dorsal plate (fig. 2, m. d>) is of an elon¬ 
gated pentagonal figure, its short base articulating with the 
median and lateral occipitals, its acute apex and elongated sides 
articulating with the two dorso-lateral plates, which it exten¬ 
sively overlaps. Its under surface snows the well-known 
median longitudinal ridge, ending behind in the 44 nail-head ” 
prominence, as in the corresponding plate in Ilomosteus . The 
anterior dorso-lateral plate , the os articnlare dorsi of Pander, 
(a. d. /.), is of a somewhat rectangular form when detached, 
though m situ it appears irregularly trapezoidal owing to its 
upper and lower margins being obliquely overlapped by the 
median dorsal and by the a ntero-lateral respectively; its 
anterior margin shows a small articular process by which it 
is joined to the external occipital. Immediately behind it is 
placed the posterior . dorso-lateral ( p.d. /.), or the os trlan - 
gulare of Pander, a triangular plate which also articulates 
'with the mediau dorsal above and the postero-lateral below, 
while its oblique hinder border is free. 

The antero-lateral plate (a, ?.), being the os marginals of 
Pander, occupies a position below and in front at the nar¬ 
rowest part ot the lateral portion of the cuirass. It is pecu¬ 
liarly trapezoidal in shape, or it might be described as trian¬ 
gular, with the downward and forwardly directed apex 
obliquely truncated. Its anterior border, gently convex in 
the middle, forms part of the anterior margin of the cuirass y 
though it is for the most part shut out from that by the ante¬ 
rior dorso-lateral above and the interlatcral below; its posfcero* 
superior margin, somewhat wavy or zigzagged^ overlaps the 
anterior dorso-lateral besides articulating with the small 
postero-lateral. The jiostero-infcrior margin is free and 
slopes obliquely downwards and forwards ; the short anterior 
margin is fitted on to the interlateral. This anterolateral 
plate is the one lettered o u by Huxley (8, p. 80) and 41 8 ” 
by Hugh Miller (7, p. 138, fig. 6), though he has represented 
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the very same plate on the preceding page (p. 182, fig. 5, a a) 
as forming a part of the ventral cuirass. 

The postero-lateral plate (p. L) is a small one situated at 
the posterior angulated margin of the lateral part of the cuirass 
and articulates with the antero-lateral, the anterior dorso¬ 
lateral, and the posterior dorso-lateral, its posterior margin 
being tree* This plate is not noticed by Pander or Iluxiey, 
but it is lettered 2 by Hugh Miller (7, p. 133, fig. 6). 

The interlateral plate (i. K) is one of great interest, as its 
form and relations have not yet been properly recognised. 
It consists of two parts, lateral and ventral, united at a con¬ 
siderable angle to each other when uncompressed, which, 
however, is very rarely the case. The lateral pottion, aeon 
in fig. 1, forme a sort of fork, on which the short inferior 
margin of the antero-Lateral plate aitictilates, and thua i« 
formed that connexion between the dorso-lateral and ventral 
portions of the cuirass which was unknown to Pander and 
Huxley, and which, so far as I am aware, has not previously 
been demonstrated. The lower limb of the fork forms a 
conspicuous lounded lower margin, tuberculated like the other 
plates, and bears a most suspicious resemblance to the part 
repiesented by Prof. v. Koenun as a pectoral spine in C» 
Biekemi* (10, pi. ii. fig. 2). In C. decipiens it is, however, 
very much shorter than the part alluded to in C, tiickensiz ; 
however, in 0 . minor it attains a veiv considerable propor¬ 
tional length (13, pi. i. fig. 3, *,/.). The ventral pottion (see 
fig. 3), devoid ot tubercular ornament, is elongated in shape, 
aud, passing inwards and slightly forwards to meet its fellow 
of the opposite side, forms the anterior margin of the ventral 
portion of the body-cuirass ; to it posteriorly are articulated 
the anterior ventro-lateral and the anterior median plates. 
This part of the bone was known to Pander, and is repre¬ 
sented in two of his figures (6, pi. ii. fig. 2, and pi. v, fig. 1, 
m) } though in the text he compared it with the jugular plate 
in Potypierus or Osteolepi#* lluxley, on the other hand (8, 
p. 35, fig. 21, <t), considered the bone to be hyoidean iu its 
nature, as we have already noticed. 

Neither Pander nor Huxley seems to have recognised the 
lateral portion of this bone, which serves to articulate the 
dorso-lateral portion of the cuirass with the ventral; indeed, 
Huxley remarks ( 8 , p. 82 ) that u the ventral shield appears 
tome to have had no connexion with the dorsal,” Hut of 
the connexion of the two in the manner i have described 
there cannot be the slightest doubt. Bee also my figure of 
the parts in ft minor (13, pi, i, fig. 8), 

The plates forming the expanse ot the ventral shield a** 
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already so well known from the figures of Pander and Htxgli 
Miller that I need hardly enter into detail regarding them, 
especially as I have in PI. X. fig. 8 accurately given their 
respective shape and mode of overlap. They are six in num- 
her:— anterior median ventral (a. m. c.), posterior median 
ventral (p, m. r.), two anterior ventro-laterals (a. v. l.) f and 
two posterior ventro-laterals ( p. v . L) . I may, however, men¬ 
tion that, judging from the course of the lateraHiuc groove 
on the anterior ventro-lateral plate. Pander has reversed its 
position, putting the front end behind and vice versd ; for 
we shall presently sec that on this plate the sensory canal 
occurs on the anterior and not on the posterior part of its 
surface. 

Distribution of the Lateral-line Grooves. —The course of 
the lateral sensory canal is indicated on certain of the dermal 
bones by conspicuous grooves, which, as in the case of Pter» 
ichthys and llothriolepis, have often been mistaken for 
sutures. There is, however, no difficulty in distinguishing 
them from sutures, when one by experience really comes to 
know the characteristic appearance of the latter. 

On the anterior half of each anterior ventro-lateral plate is 
seen a curved groove, starting from near the middle of the 
anterior margin and then curving sharply round to proceed 
to the inner border close behind the aniero-intemal angle. 
On the median dorsal plate a groove is seen of a V-shaped 
contour, the apex being in the middle line somewhat in front 
of the posterior extremity of the bone, the limbs diverging 
forwards towards the superior margin of the posterior dorso¬ 
lateral plate. On the anterior dorso-lateral plate a continue* 
tion of this groove runs forwards to the postero-internal angle 
of the external occipital, near which it is met by a branch 
coining diagonally upwards and forwards from the postero- 
inferior angle of the plate. The side-canal thus formed passes 
now on to the cranial shield at the point indicated, and there 
at once gives off a branch running forwards and slightly 
inwards, parallel with and close to the outer margin of the 
median occipital, becoming lost on the posterior margin of 
the central. The main groove then runs forwards ana out¬ 
wards parallel with the outer margin of the shield, giving off 
first a Branch passing to the external projecting angle of the 
marginal plate, then turning forwards and inwards still 
parallel to the shield-margin it passes on to the postorbital 
plate, where it gives off'another branch to the postorbital angle. 
Here it bends sharply backwards and inwards at an acute 
angle, runs on to the central plate, approaching its fellow of 
the opposite side, and near the middle of this plate it again 
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turns sharply forwards, passes on to the anterior part of the 
preorbital and ends near tine small nasal opening in front. In 
Borne specimens a cross commissural branch is seen on the 
central plates, connecting the two main trunks at the con¬ 
spicuous angles which they make in that place. 

A groove is also observable on the maxilla, apparently 
continued from the second external branch of the mam groove 
on the postorbital, and passing along as a suborbital branch 
close to the hollowed-out orbital margin of the bone. It gives 
Off behind the eye another branch, which passes in a curved 
manner downwards and backwards towards the margin of the 
bone posteriorly. 

Sclerotic Ring .—A specimen from Gamrie in the Edinburgh 
Museum shows evidence of a sclerotic ring such as has been 
figured by v. Koenon (10, pi. ii. 2, pi. iv. fig. 2). 

Internal Skeleton .—In the typical Goccosteun decipiena . 
Ag., there is no trace of vertebral centra, the space occupied 
by the persistent notochord being always empty in the fossils. 
Agassis in his restored figure (l, pi. vi. fig. 3) has repre¬ 
sented on both dorsal and ventral aspects of the notochordal 
apace a continuous row of distally-pomted ncurapophyses and 
hsemapophyses, also a dorsal and anal fin situated opposite 
each other, each supported in Teleostean fashion by a series 
of proximally-pointed iuterspinous bones, dipping down be¬ 
tween the neurapophyses, the supposed fin-rays being, accord¬ 
ing to the same idea, pointed at their extremities, Pander (6, 
pi iv. fig. 1) still retains the two median fins, with the long 
bammpophysps in front of the anal, though he was more 
correct in making the iuterspinous bones articulate end to end 
with the neurapophysea by expanded extremities. But though 
M*Ooy had previously (5, p. 602) strongly doubted the exist¬ 
ence of an anal fin in Coccoateua , Pander's figure has been copied 
into almost every text-book; Prof, von Koenen has trans¬ 
ferred the body-skeleton and fins as there represented to his 
restoration of the allied genus Brachgdeirua j while the anal 
fin is also mentioned as present by Zittel in his handbook ( 14 , 
p. 160). JPCoy was, however, correct—'there is no anal fin 
in Coccoeteua ; but besides this Pander’s figure is incorrect in 
other points, which l shall now indicate. 

It is not possible to trace the vertebral column to its com¬ 
mencement, owing to its obscuration by the dorso-lateral 
cuirass; where it first becomes visible is about the middle of 
the length of the great median dorsal plate, There we find 
short broad neural pieces continued obliquely backwards and 
upwards into neural spines, which gradually lengthen until 
we come to the dorsal fin, which commences a little beyond 
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the apex of the plate just mentioned* Here we hare two seta 
of interspinous tones articulated crid to end with each other 
and with the neural spines, which latter are truncated and 
not pointed. In a very good specimen in the British Mu¬ 
seum I count about fifteen ossicles in the proximal set and 
twelve in the distal, though probably the numbers were equal 
in the perfect state, and in both sets they have the same form, 
namely they are slender, elongated, and expanded at both 
extremities. It is evident from the lust-mentioned circum¬ 
stance that the ossicles of the second row are not dermal fin- 
rays, but belong to the same category as those of the first; 
two rows of intei spinous bones l>eing, in fact, of constant 
occurrence in the primitive Ganoids. 

Beyond the dorsal fin the neural spines become very short 
as well as less oblique in their direction. 

On the haemal aspect of the vertebral axis no such elon¬ 
gated apophyses occur anteriorly, as depicted in the restora¬ 
tions of Agassiz and Pander. Immediately behind the lateral 
plates of the cuiiass we find small, nearly circular, hamial 
pieces without spines, then spines arc added which, gradually 
lengthening, become longest in the region opposite the dorsal 
fin, whence they again diminish towards the extremity of the 
tail. It is this peculiar lengthening of the heemapophyses 
under the dorsal, a fact also noticed by M'Coy, which has 
evidently given rise to the old idea of the presence of an anal 
fin. 

In all specimens of Coccosteus where the internal skeleton 
is well preserved there is found a pair of peculiar slender bones 
(a*), each of which is pointed at both ends and bent below 
the middle at an obtuse angle in somewhat L-shaped fashion, 
the long limb pointing upwards towards the vertebral axis, 
the short one forwards. These bones were noticed by Pander 
(6, p* 73), who. though expremely doubtful as to their nature, 
sup{K>sed that tney u vielleicht den Extremitttten ala Sttttzen 
der weichen Flossen angchbrlen.” Their position is certainly 
suggestive of their having had something to do with pelvic 
limbs—more I cannot say. 

Mr. A. Smith Woodward has pointed out to me that in 
several specimens in the British Museum a small oval or 
somewhat rhombic bony plate (y) is seen lying in a position 
posterior to the last-mentioned bones. I have not observed 
it in any other specimens than those; but its presence in a 
similar position in more than one example would seem tb 
indicate that it was a scute placed in the ventral mesial line. 

Were pectoral members present ?—I have now examined 
Mith the utmost care a veiy great number of specimens of 
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Coccosteus decipim* in all conditions of preservation and from 
all the beds and localities of the Scottish Old Bed Sandstone 
which have yielded such remains, including the collections in 
the British Museum, in the Museum of Practical Geology, in 
the Edinburgh Museum of Science and Art, the Gordon- 
Cumraing collection at Forres, and many others, but without 
meeting with any other parts either of endo- or exoskeleton 
than those 1 have described. And, in particular, I have not 
seen the smallest evidence of the presence of any pectoral 
limb, nor any trace of an articular surface on any of the 
bones to which such a limb could have been articulated. It 
can scarcely be believed that had such a limb been present it 
would either have escaped preservation or observation in so 
large a number of specimens. Nevertheless more than one 
author has been disposed to believe in the* presence of such a 
limb in Coccosteus, 

In the restored figure of Coccosteus given by Hugh Miller 
in the first edition df the 1 Old Red Sandstone ’ (2, pi. iii.) no 
limb is represented, and its absence is positively affirmed in 
the text. But in subsequent editions, and also in DufFs 
1 Geology of Moray * (8, pi. viii. fig. 1), a peculiar u paddle¬ 
shapedbody is represented Appended to the head. How¬ 
ever, Hugh Miller, in a footnote, explains that he has ascer¬ 
tained that the supposed arms tl were simply plates of a pecu¬ 
liar form.” Of course there is not the smallest doubt that the 
idea of this limb owed its origin to a displaced maxillary bone. 

But more jeeently, in connexion with what appear un¬ 
doubtedly to be fragments of a large and peculiar form of 
CoccoHteu$ } Trautschold (9 and 11) has described and figured 
from the Old Red Sandstone of Russia certain peculiar bodies, 
which he considers, though not without doubt, to appertain 
to supposed large arms or “ Ruderorgane n belonging to that 
species, which lie accordingly names (Joccosteus megalopteryx* 
What the fragments arc to which he applies the term “ Ober- 
arm ” I have not the slightest idea, as I have not seen them, 
and certainly nothing like them has ever been found along 
with Coceouteus decipims. But with regard to the peculiar 
flat triangular bodies represented in his first memoir on the 
subject (9, tab. vi. and tab. vii. fig. 2), I have had the privi¬ 
lege of examining two specimens contained in the British 
Museum* 

In the first place tkeie is no evidence whatever that these 
bodies belong to Coccosteus at all, any more than the supposed 
“ Obtrarm,” as nothing in any way resembling them has ever 
been seen in connexion with the most perfect specimens of C. 
ijkcipienS) the type of the genus, which the Scottish Old Red 
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Sandstone has afforded. Prof. v. Koenen has also expressed 

S ave doubts (10, supplementary note) as to their having 
longed to Coccosteus^ though lie thinks it not impossible 
that the piece referred to as “ Oberarm ” may be identical 
with the 44 stabformiges Ruderorg&u,” the existence of which 
he himself maintains. 

In the second place it seems to me highly probable that 
they are Selachian appendages; indeed, their form and 
appearance is strongly suggestive of an affinity with Ora- 
canthus , which is certainly Selachian, although some years 
ago Mr. J. W, Davis was inclined to refer it to the Placo- 
dermi, though not as a pectoral limb. These so-called 
“ Flossen ” are flat bodies, of a horn-shaped outline, pointed, 
with one margin convex, the other concave, truncate base, ana 
rounded lateral edges. A great part of the surface is sculp¬ 
tured with closely-set tubercles, which are occasionally irregu- 
laily elongated, and all with stellate banes ; these tubercles 
being an integral part of the substance of the appendage, 
the term “ Schuppenhaut " applied to them by Prof. Traut- 
schold seems baldly appropriate. The basal margin of the 
body is not tuberculateu but striated, and this striated portion 
extends further up on one side than on the other. 

Now, Prof. Trautschold admits (11, p. 36, note) that the 
body figured by Pander as an “ ichthyoaurulithe 99 (6, pi. vii. 
fig. 22) is identical with the end of^pne of the supposed 
i( fins ” of Coccosteus megalopteryx ; and if so, then its micro¬ 
scopic structure is not that of a Coccostean bone, but of a 
Selachian apjiendage. For here are the words in which 
Pander refers to the body in question:—“ Fig. 22. Em 
Ichthyodorulithe , mit ausgczeiehnet schbnen Sternen auf beiden 
Flficfien und Kanten. Die Hternchen sind iiusgerlich von 
denen von Astcrolepis ) Coccosteus und Uomosteus uum&glich 
zu unterschciden, uber die microscopische Structur ist ganz 
verschieden. Knochenhbhleu f ehlen g&nzlich. Die Tuberkel 
bestehen aus wahrer Dentine und die ganz innere Masse aus 
einem Gewebe von Markcanalcn, umgeben von concentrischcn 
Kreisen, in der Grundsubstanz, welchc von den nach alien 
Seiten ausstrahlenden feinen Zahnrdhrchen unter recliten 
Winkcln durchschnitten werden ” (6, pp. 102, 103). From 
this description, along with Pander’s figure of the microscopic 
structure {ib. ftg. 34), the true nature of these bodies is, 1 
think, pretty evident. 

X am therefore quite unable to accept Prof. Trautschold’s 
views as to the u fins ” of Coccosteus, 

But, as already mentioned, Prof, von Koenen has affirmed 
the presence in (Joccosteus of a 41 Ruderorgan, 1 ’ and in his re- 
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red figure of his u eubgenus ” Brachydeirua (10^ pL iv. fig.l) 
lie has represented the same as a long, pointed spine diverging 
backwards from the anteroinferior angle of the anterolateral 
plate of the cuirass. In tab, ii. fig. 2 of the same work he has 
also represented the spine in situ in a specimen of Coccoateue 
BxckermS) v. Koen.; but the supposed spine is here much 
shorter than in the restoration, and lies horizontally just 
below the antero-lateral plate, in the very spot where the 
outer margin of the interlateral plate occurs in Scotch speci¬ 
mens of the genus. I have already stated that the appear¬ 
ance here is strongly suggestive to my mind that this 
11 Ruderorgan ” or pectoral spine is nothing but the outer 
Kante . as the Germans would call it, of the interlateral plate. 
But tnough the corresponding part in <7. decipiena is very 
much shorter than that here represented, it attains a very 
considerable proportional length as well as a very spineMfce 
appearance in V. minor, Ii. Miller, as is shown in my outline 
figure of that species (13, pi. i. fig. 3). That it should also 
attain similar proportions in other species is highly probable. 

Of course I have not seen Prof. v. Kocnen's specimens, 
and it is not always safe to judge from figures and descrip¬ 
tions alone. This much I am, however, entitled to say—that 
if such a pectoral swimming-organ really does occur in Prof, 
v. Koencn’s species Bickenai &, that species cannot be referred 
to Coccosteua, m which no such organ is present. And, agaiu, 
if it is present in Brachydeirua bidoraatua, v. Koen., then 
Brachydeirua is not merely a " subgenus ” of Coccoatew , but 
a genus with a very great distinction indeed. 
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EXPLANATION OF PLATE X. 


(In all the figures the same 

m. o. Median occipital, 
c. o. External occipital. 

m. Marginal, 
r. Central. 

pt.o. Postorbital. 

p.o. Preorbital. 

pi. e. Posterior ethmoidal. 

«. e. Anterior ethmoidal. 
p.mx. Premaxillary. 

n. Nasal opening, 
wo. Maxillary. 
j. Jugal. 

o. Orbit, 


letters refer to the same things.) 

m. d. Median dorsal. 

a. d. 1. Anterior dorso-lateraL 

p. d. i. Posterior dorao-lateral. 

a. t. Anterolateral. 

p. /. Postero-laterol. 

t. L Interlateral. 

a. m . v. Anterior median ventral, 
m. a. Median ventral. 
a. a. 1. Anterior ventro-lateral. 
p. v, l. Posterior ventro-lateral. 
x. Peculiar internal bones. 

,y. Posterior ventral plate, 
mn. Mandible. 


Fig, 1. Restored outline of the skeleton of Coccoateus deripusns t Agassiz. 

The dotted lines indicate the ramifications of the lateraLline 
system; the thin lines on the body-cuirass here and in fig. 3 
denote the o>erlapped edges of the plates. 

Fig. 2. View of the head and dorso-lateral portion of the body-cuirass 
from above. 

Fig. 3. View of the ventral portion of tho body-cuirass from below. Hie 
thin lines denote the overlapped edges of the plates. 
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XVII* — A List of the Reptiles and Batrachians of A moorland. 
By G. A. Boulenger. 

[Plate IX.T 

The recent acquisition by the Tiustees of the British 
Museum, among other examples from the late Dr, J. G. 
Fischer’s collection, of a series ol Reptiles and Batrachians 
obtained by Hr. Denies of Hamburg on the Ussuri River*, 
has induced me to publish, in addition to notes on the little- 
known forms, a complete list of the Reptiles and Batrachians 
hitherto recorded from Ainoorland. This fauna presents an 
interesting mingling of North Paleearctic {Lacerta vivipara } 
Viper a her us, Rana temptoraria ), Central Asian ( Eremtas ), 
Japanese (Tropulonotus vibakari ), and Oriental (Tacky- 
dromus } Coluber temiurus) types. 

KEPT ILIA. 

L A C E R T I L 1 A. 

1. Tachydromus amnrensta. 

Peters, Sitsungab. Ges. Naturf. Freunds, 1881, p, 71, Boulong. Oat. 

Lit in. p. 6. 

Described by Peters from examples obtained at Kosake- 
wicha. on the A moor. The following description is taken 
from tour specimens (2 , 2 J ) collected at Chabarowka by 

Hr. Dbrriea, 

Snout shorty obtuse, its length equal to the distance be* 
tween the orbit and the posterior border of the tympanum. 
Granules between the supraoculars and the supraciliaries 
absent or reduced to two or three ; a small shield, sometimes 
broken up into two or three, separates the large anterior 
supraocular from the loreal; temporal scales perfectly smooth, 
7 or 8 on a line between the orbit and the tympanum ; four 
(rarely five) upper labials anterior to the subocular; throe 
specimens have tour pairs of chin-shields, the fourth has five. 
Large dorsal scales in 7 or 8 longitudinal Beries, of which 
the median are smaller than the others; 24 to 27 in a longi¬ 
tudinal series between the axils. Ventral shields smooth, 
outer very feebly keeled, in 8 or 10 longitudinal and 25 to 
28 transverse series. Praeanal shield entire in the males, 
divided or semidivided in the females. Three inguinal pores 
on each side. Brown or olive above, uniform or with darker 

* I had previously described a new genus of Newts, Gemofye JFHi- 
cheri, from the same collection (P, Z S. 1888, p, 4IG) t 
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spots, usually blackish on the granular lateral region; with 
or without a light streak from the eye to the collar; lower 
parts yellowish or greenish white. 



d. 



millira. 

millim. 

Total length. 

. m 

im 

Head. 

. 12 

13 

Width of head. 

. 8 

9 

Body. 

. 44 

53 

Fore limb. 

. ID 

20 

Hind limb . 

. 25 

27 

Tail . 

. 117 

85 


2. Lacerta vivipara, Jacq. 

Bedriaga, Abh. Senr.k. Ges. xiv. 1886, p. 3!W. 

Our common lizard extends right across Europe and Asia, 
from the Atlantic to the Pacific, north of lat. 43° N. 
Vipera berua and Euna temporaria have an almost identical 
range. Siberian specimens in the British Museum, for which 
we are indebted to the kindness of Dr. Strauch, are from 
Padun (River Angara), Stanowoi Mountains (E. Siberia), 
Nicolawsk (Amoor), and Saghalien Island. 

3 . Eremiaa argua. 

Peters, Mon. BerL Ac. 1860, p. 61, pi. —. fig. 8. 

A specimen of this common North-Chinese lizard, col¬ 
lected by Mr. A. Adams in Manchuria (no precise locality 
appended), is in the British Museum. 

Ophidia. 

4. Ablabea rufodoraatua , Cantor. 

Coluber rvfodortatui, Strauch, Schl. Russ. R. p. 79. 

Common over the greater part of China, and occurs in 
Eastern Siberia from Lake Baikal to tbe Amoor and Posiette 
Bay. The most northern locality from which we hare a 
specimen in the British Museum is Peking. 

5. Coluber dione, Pall. 

Elaphi* dione, Strauch, op. eit. p. 88. 

Extends from South-eastern Europe through Central A si a 
to the Amoor (Barnard^ Reinowke), Corea, Peking, and Yesso. 
The north-eastern specimens in the British Museum are from 
Peking and the Ussuri River. 
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6. Coluber Schrenckii, Stranch. 

Elaphis Schrenckii, Strauch, op, cit, p, 100. 

This species was described from specimens from the 
Chingan Mountains (Amoor), Posiette Bay and Wladi- 
voatok, and Hakodate in Japan. A specimen from the 
Ussuri lliver, received from tne Warsaw Museum, is in the 
British Museum. 


7. Coluber terniurus , Cope. 

Elaphis temiurusy Rtrauch, op. cit 

Its range extends from Novgorodski (Strauch) to the 
Eastern Himalaya, Indo-China, Borneo, and Sumatra. The 
most northern specimens preserved in the National Collec¬ 
tion are from hills north-west of Peking. 

8. Tropidonotus tigrinus , Boie. 

Strauch, op. cit. p. 170. 

Common in North China and Japan. Recorded by Strauch 
from Strelok Bay (Peter the Great Bay). A specimen from 
Gensan, Corea, is in the British Museum. 

9. Tropidonotus vibakari , Boie. 

Strauch, op . cit . p. 174. 

This common Japanese snake was first recorded from con¬ 
tinental Asia by Strauch, whose specimens are from Posiette 
Bay and Baranowsky on the River Suifin. Two specimens 
from Chabarowka are in Hr. LKirries’s collection, ana present 
the following characters :— 

One or two pree- and three postoculars ; temporals 1 + 1 + 1 
or 1 + 1 + 2, or 1 + 2 + 2; seven upper labials, third and 
fourth entering the eye ; in one specimen the sixth labial on 
one side is excluded from the laoial margin and becomes a 
temporal. Seales in 19 rows, with distinct apical pits. 
Ventrals 150,151; anal dividea; subcaudals 59, 60. uni* 
form $rey-brown above, head marbled with black ,* lips yel¬ 
lowish, with black bars down the suture of the shields; a 
yellowish black-edged spot on each side of the occiput; lower 
peris yellowish white, with a scries of small brown spots on 
each side. 

10. Viper a beru* 9 L. 

Strauch, op. cit. p. 206. 

Extends, like Laoerta viviparay from Europe to Man* 
churia, as far south as Posiette Bay and Saghalien Island. 
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11. A nristrodon intermedins, Strauch. 

Trigonoctphalu* intet medium, Strauch, op, tit. p, 245. 

Inhabits Eastern Siberia, as far west as the Government 
of Irkutsk, and Japan. Four specimens are in the British 
Museum, viz. one (a) from the River Kunge (from the St. 
Petersburg Museum), one (4) from Sincinogorsk (from the 
Bremen Geographical Society), and two (c, d) from Ohaba- 
rowka (Domes Collection). 

The scaling of these four specimens is as follows :— 



a . 

6. 

r. 

tf. 

Labials .. 

7—7 

7—8 

7—7 

7—8 

Row* of scaloft 

.. 23 

28 

23 

28 

Ventrals . . 

m 

166 

155 

156 

Subcaudalft. 

40 

45 

40 

40 


12. Ancistrodon Blomhoflii, Boic. 

Diyonocephalus BhmhqffU, Strauch, op. tit. p. 251. 

Inhabits Japan, the greater part of China, and Amoorland. 
In the British Museum from the Ussuri River. 

BATRACHrA. 

E CA IT DATA. 

1J. Itana tamporaria ) L. 

The range of the common frog extends eastwards to 
Amoorland (Kasakewicha, Berlin Museum ), and Yesso. The 
Asiatic specimens in the British Museum are from Ilisk, 
Eastern Turkestan ( Lansdell ), Sinus Abrek, E* Siberia, and 
Yesso. 


14. Bona amurensis . (PI. IX. fig. 1.) 

Boulcng. Bull. Soc. ZooL France, 1880, p. 608. 

The original description of this very distinct species, the 
smallest of the temporanh-grouu, was taken from two speci¬ 
mens from Kasakewicha, on the Araoor, preserved in the 
Berlin Museum. The following description is based upon 
nine specimens from Lake Kanka, collected by Hr. DfirrieB. 
We have also numerous specimens from Chemulpo, Corea, 
but in bad condition. 

Vomerine teeth in two short oblique series or oval groups 
behind the level of the choanm. Head rather depressed, as 
long as broad : snout rather elongate, rounded, scarcely pro* 
jectmg; loreal region not very oblique; nostril halfway 
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between the eye and the end of the snout; interorbital space 
a little narrower than the upper eyelid; diameter of the tyra- 

£ Strom about two thirds the diameter ot the eye; the distance 
atwcen the eye and the tympanum equals half or two thirds 
the diameter of the latter. First finger not or scarcely 
extending beyond second. Tibio-tarsal articulation reaching 
the eye; tibia shorter than the fore limb. Inner metatarsal 
tubercle small, oval, blunt; no outer tubercle. Subarticular 
tubercles small. Toes two-thirds or three-fourths webbed. 
Skin smooth; dorso-lateral glandular fold feebly marked. 
Brown above, dorso-lateral lolds edged with darker; fre¬ 
quently a pair of more or less distinct dark lines along the 
middle of the back; lorcal and temporal regions blackish; a 
whitish streak l>ordering the upper lip; lower parts spotted 
or marbled with brown. Male without vocal sacs; thumb 
with black nuptial excrescences. 


6 : 

milliin. 

From snout to vent. 4*4 

length of head . 14 

Width of head. 14 

HiAtnetor of the eye ... 4 

Diameter of the tympanum . 2','5 

Length of the snout . 5 

Fore limb. 24 

Hind limb .«8 

Tibia. 21 

Inner toe. 4*5 

Inner metatarsal tubercle . 1*5 


?• 

milliin. 

45 

14 

14 

4 

2*5 

55 

20 

09 

21 

5 

1*5 


15. Bvkfo Itaddii. 

Strauch, Voy. Przewaleki, Kept, and Batr, p. 68: fioulencr. P. Z. 8. 
1880, p. 661. 

Known from the Valley of the Axnoor, Daouria, Peking, 
and Ckefoo. 


16. Bufb vulgaris , Laur. 

Its eastern range extends over nearly the whole of China 
and Amoorland and Japan. The differences between Euro¬ 
pean and Japanese specimens, which consist chiefly in the 

E ter sine and perfect distinctness of the tympanum, the 
k lateral stripe, and the deep black spots or marblings of 
the lower parts in the latter, are completely bridged over by 
the Chinese and Manchurian specimens. Specimens from 
Ichang, on the Yangtse Kiang, and Ningpo come nearest 
the Japanese, from which they do not differ in coloration; 
Ann. & Mag. N. Hist. Scr. 6. Vol. v. 11 
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but the tympanum, although as distinct, is not so large. 
Specimens from Shanghai, Ghefoo, Peking, and Corea are 
intermediate between the latter and the European ; the tym¬ 
panum is always very distinct, but varies considerably in 
size; the dark lateral stripe is usually ill-defined or absent, 
and the belly may be either largely spotted with black or 
almost immaculate. Judging from the two specimens col¬ 
lected at Chabarowka by llr. Ddrriea, the northernmost form 
is still nearer the European ; the tympanum is rather small, 
but perfectly distinct, the belly is immaculate, and the colora¬ 
tion might be said to be identical with that of European 
specimens, but for the presence of traces of a light vertebral 
line, as is often found in specimens from Japan, Corea, and 
Northern China. The following table shows (in millims.) the 
variations in the size of the tympanum;— 




($ c? • $? • 

From snout to vent....., 70 126 66 88 120 87 102 

Diameter of the eye .... 7 0 7 7 0 7 8 

Diameter of the tympanum 2*6 4 8 6 6 4 6 


i 

JL 

T ?. 
120 182 
0 It 
7 8 


17. Byla Stepheni. 
Bouleng. P. Z. S. 1887, p. 670, pi. li. fig. 1. 


Of this species, recently described from a specimen received 
alive from Port Hamilton, Corea, by the Zoological Society, 
two specimens, male and female, from the Ussuri Biver, are 
in Hr. Dorries s collection. It is easily distinguished from 
H . arborea by the much larger and more prominent metatarsal 
tubercle. J give the following measurements of the two 
specimens:— 


From snout to vent. 

Length of head . 

Width of head. 

Diameter of the tympanum 

Fore limb. 

Hind limb .*. 

Tibia. 

Inner toe. 

Inner metatarsal tubercle . 


d- 

millim. 

miSim. 

.. 86 

40 

.. 12 

18 

.. 18 

15 

.. 2 

8 

.. 20 

28 

.. 61 

67 

.. 16 

17 

.. 4 

4 

.. 26 

2*6 
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18. Bombinalor orientalit. (PI, IX* fig. 2.) 

The Oriental form for which I propose the above name 
agrees with B. paohyput in the proportions of the limbs and 
the absence of gular sacs, and with B. igneut in the absence 
of nuptial excrescences on the toes and the red colour of the 
lower parts. Nineteen specimens are in the British Museum, 
vie.:— 


1-11. <$ ?, nupt. temp. Chefoo. Swinhoe. 

12 15. 2 1 nupt. torap. N. China. A. Adam* 

lfl 2. 8.K. coast of Corea. A. Carpenter. 
17-10. J 2, nupt. temp. Ohab&rowka, Dome* 


Mtamrement* 

Chefoo. Chaborowka 



<j. 

?• 

<r. 

9. 


millim. 

millim. 

millim. 

millim, 

From snout to vent. 

a ... 02 

4(1 

36 

40 

Hoad. 


14 

12 

18 

Width of head .... 

.. 18 

16 

18 

18 

Fore limb.. 

.2(1 

23 

20 

20 

Hind limb . 

.(U 

m 

40 

50 

Tibia. 

.18 

16 

m 

15 

Foot, from inner metatarsal tubercle 1(1 

15 

14 

14 


The upper surfaces are usually as coarsely warty as in B, 
paohyput. As in B. igneut , the upper parts are always 
spotted or marbled with darker and show no trace of the four 
light spots of B. paohyput ; the ground-colour varies from 
a dull olive with few and somewhat ill-defined darker spots 
to a bright green handsomely spotted or marbled with deep 
black. Lower parts blood-red, spotted or marbled with deep 
black, usually neither of the two colours predominating; no 
white dots on the belly; tips of fingers and toes red. 

The distinctive characters of the three species of Bombi- 
naior may be analysed as follows :— 



Crus. 

Gular 

Nuptial 

excres¬ 

Belly 

Tips of 


sacs. 

cences, 

more 

digits, 

1. iffttttu — 

(Shorter than 
foot. 

Present, j 

None on | 

Bed. 

Black. 

2, orientalit j 

At least as 1 

I 

toes, j 

| 

| 

* long «al 

Absent, 



| Bright. 

8. paohypuA, * ] 

foot, ) 


On toe». 

Yellow. 

Ha 
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From this analysis we see that B. orientalie, although 
intermediate between B. igneus and B. pachgpus, is on me 
whole nearer the latter. So far as wo Know, the enormous 
area separating the habitats of B. igneus * and B. orientalit 
does not seem to be tenanted by any form of the genus Bom- 
binator or any other Diseoglossoid. 

C A II DATA. 

19. Salamandrella Kegserlingii. 

Pybowaki, Verb. m>l.-bof. Ges. Wien, 1870, p. 2117, pi. vii. 

Isodactylium Schrmrkit, Htranch, Salam. p. I’m, pi. ii. fig. ]. 

Lake Baikal, Scltilka and Ussuri Itivers. Specimens from 
Cliabarowka are in Ilr. Dfirries’s collection. 

20. Oeomolge Fischeri. 

ftoulcng. P. Z, S. 18K0, p. 41C, pi. xixix. fig. 2. 

The only specimens known of this very remarkable Sala- 
mandroid are the two types obtained by Hr. Dttrries at 
Cliabarowka. 


XVIII .—Notes on some Heliozoa. By M. Edo. Penard f. 

The Heliozoa are most frequently met with in the fresh water 
of pools, peat-mosses, and brooks. Although these organisms 
were observed during the last century (Joblot, 0. F. Muller, 
Eiehhorn) it is only within about thirty years that they have 
been well known. Classed for a long time with the Infu¬ 
soria, they were grouped by Hiickel in 1866 into a special 
subclass. By their particularly elegant forms and their whole 
organization the Heliozoa, by showing us to what degree of 
differentiation a simple Kliizouod may attain, fully deserve 
the interest which has attached to them, and it is to them that 
1 would for a moment call attention. 

These animals are in reality only Bhizopods; but while in 


• Not recorded east of tho Ural. B. pachigm, which inhabits the 
plain in the west of Kurope, appears to be exclusively a hill-form in the 
east; it is not known from Russia. 

t Communicated to the Sodtftd <le Physique et d'Hiutoire NatureUe da 
Geneve, 3rd October, 1880; Bibl. Univ., ‘Archives dee Sciences Physiques 
t*t Naturelles. tome xxii. nn. 
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their near Amoebiform relatives the tendency towards per¬ 
fection is in goneral directed to the acquisition of a rigid 
capsule open at one point to allow the passage of the pseudo- 
podia, as is seen in the carapaces of the Difflugfa, Aroelke , 
Eugtypha>, &c., in the Heliozoa we may say that this ten¬ 
dency has led towards tho possession of a coat of mail sur¬ 
rounding the whole body, and from which issue in all 
dilections long radiating pseudopodia. 

The external envelope, however, in some of them still 
consists only of a thick layer of hyaline plasma, which, in 
the Actinopnrydians, is marked by large vacuoles; in others 
(Lithoeolla ) this hyaline layer is covered with stones derived 
from the medium in which the animal lives; in the Clathru- 
Hn<r we find an elegant solid trellis-work, formed throughout 
by the individual and pierced on all aides; but in the 
majority of the species we meet with a true coat of mail, the 
mobile elements of which, siliceous scales and spicules, are 
buried in the external mucilaginous layer which has just been 
mentioned. 

The pseudopodia are always remarkable for their fineness, 
their rigidity, and their length; in this respect they differ 
at the first glance from those of the Amoeban lthizopods, 
whether naked or testaceous, although in some of the latter 
{Euglypha, Trinema , Cyphoderia, &c.) they may also Be 
very long, very fine, and comparatively rigid. 

All the true Heliozoa have at least one nucleus, sometimes 
two, or even more, but in general unity is the rule; Actino - 
sphatrium Eichhornii, on the other hand, constantly contains 
a considerable number, up to one hundred or more. 

This nucleus likewise always possesses what has been 
called a vesicular structure, which also occurs among the 
Amoebae; passing from the centre towards the periphery, it 
consists of a voluminous central body, surrounded by a thicker 
or thinner zone of hyaline substance (the nuclear fluid), liquid 
in appearance, and in its turn bounded by a true nuclear mem¬ 
brane, rather thick in the Actinophrydians and very delicate 
in the other Heliozoa. As to the central mass of the nucleus, 
generally regarded as the nucleolus, it is most frequently 
simple j but sometimes we find it divided into several frag¬ 
ments immersed in the unclear fluid. 

The nucleus, taken es a whole, is central in somo species, 
excentric in the majority, but it always belongs nevertheless 
to that part of the plasma which has been called endosarc, to 
distinguish it from a generally less homogeneous, more 
granular zone, which, however, is often absent or impossible 
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to distinguish from the former, and to which the name of 
ectosarc is given. 

Jn this brief general description of the Ileliozoa we may 
mention lastly the more or lesB numerous vacuoles whicn 
appear and disappear irregularly in the inass of the 
plasma, and the more differentiated contractile vesicle, which 
probably is not deficient in any Ileliozoon. This vesicle pre¬ 
sents phenomena of diastole and systole, slowly increasing 
in volume and then suddenly contracting. Frequently we 
only see one of them; but 1 nave remarked that even in the 
species which normally have only a single one we may always 
expect to find individuals which liave several; thus the num¬ 
ber of the contractile vesicles, in roy opinion, is only of very 
secondary value in the determination of species. 

I wish at present to treat only of some points in the anatomy 
of the Heliozoa and of some still imperfectly known pheno¬ 
mena in the life of these animals. In fact at Wiesbaden, a 
locality which has proved to be very rich both in species aud 
individuals, 1 have had the opportunity of studying most of 
the forms which have hitherto been described, and my obser¬ 
vations have been made upon a number of individuals so con¬ 
siderable that I have been able to arrive at conclusions 
deserving of Borne interest. 

' In the first place I shall say a few words upon the protec¬ 
tive covering of certain typical forms. > In Actin&phrya aol it 
is the vacuolized ectosarc which performs the part of the enve¬ 
lope ; the body is surrounded by a layer of vesicles, which, 
by their mutual pressure, often form a regular pattern of cells 
with the walls formed simply of hyaline plasma. In Aetino~ 
spharium Eichhorni the case is again the same, hut the layer 
of cells is more regular, so that, under a low power, the ecto- 
sarc appears like a wide clear band traversed by radiating 
strisB, these strie only representing the walls of the ceUs. 

If now we pass at once from the Actinophrydians to the 
great family of the Acanthocystid® we tiud a veiy different 
structure. The central mass of the body is still surrounded 
by a mucilaginous envelope, but without vacuoles; and this 
envelope itself seems to be doubled, the narrow inner none 
remaining homogeneous and clear, the outer one containing 
a considerable number of small tangential scales, which are 
sufficiently close together to lead to the belief in a continuous 
membrane, or may even overlie one another; besides these 
tangential scales we find, immersed in this external zone of 
the envelope, the bases of the radial spicules to which we shall 
refer hereafter. 
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Now moat Authors, who, it must be said, seem to have the 
idea only of a continuous membrane where there are in reality 
only free scales plunged in a mucilage, have regarded either 
this membrane or the narrow clear zone of plasma which lies 
immediately within it as a sort of exudation of the central 
plasma of no particular importance; and as, on the other 
nand, this central plasma is really often seen split into two 
concentric zones, the two latter have, in the Acanthocystidaa, 
been denominated the ecto- and endosarc. 

In my opinion we have here a confusion. In fact I have 
been able to ascertain that the skeletal mucilaginous zone is 
perfectly active, and behaves physiologically—for example, 
during the capture of prey—like the vacuoiized ectosarc of 
Actinopkrys. I should therefore be inclined to regard it as 
the true ectosarc. It is true that this opinion is open to 
dispute; but as 1 have referred to it at greater length else¬ 
where*, I shall not dwell upon it here; moreover the 
sequel of this communication will contain some explanations 
of this point. 

Let us return to the skeleton properly so called, to the 
siliceous spicules, and take as an example one of the largest 
species, Acanthocystis turfacea , Carter, whioh is best fitted 
for observation. 

The skeleton of a typical and adult Acanthocystis turfaota 
is composed of siliceous elements of three forms:— 

a. Of thick, very short, tangential scales, giving rise by 
their combination one after the other to the appearance of a 
continuous membrane; 

b. Of large radial spicules, bifurcate at the apex, and ter¬ 
minated like nail-heads at the base, nearly equalling in length 
the diameter of the animal itself; and 

o. Of smaller radial spicules, exceedingly fine, widely bifur¬ 
cated at the apex, intercalated among the large spicules. 

The structure of these spicules is not well known, and 
therefore I may venture to dwell upon them for a moment. 
Hfcving had the opportunity of observing a great number of 
individuals of different ages, I have in the first place ascer¬ 
tained certain points, which may be summed up as follows 

a. The long spicum of Acanthocystis turfacea are thicker, 
more definite, ana longer in proportion as the animal is older. 

b. In the young we see only the stem of the spicule, which 
is fine and sot well defined; the nail-head of the base and 
the fork at the apex are not visible (do not exist?). 


* 1 Archive# de Biologic,’ tome ix. (1688). 
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c. The chief body of the spicule is already perfectly 
distinct when the base and the head arc still scarcely so. 

d. In the adult the base and the fork at the apex always 
remain more indistinct than the body of the stem; the fork, 
of a dull blue colour, is, as it were, implanted upon the stem, 
which seems as if truncated behind the bifurcation. 

e. The body of the spicule perfectly resists concentrated 
sulphuric acid, as also a red heat, while the head and the base 
disappear; but after the action of these reagents the spicule 
is then traversed in this species by a central line, which is 
brownish by refraction ana seems to show that it is hollow, 
as indeed Grecff has already stated. 

f. The spicule, especially when young, Becrns to be covered 
with a very fine mucilaginous varnish. This may be inferred 
from the appearances in the living animal, then after simple 
desiccation, and finally in glycerine, or from the effects pro¬ 
duced by the action of an acid. 

From these observations, checked by others made upon 
three different species [Acanthooystis aculeata, erinaoeus , and 
albida ) which have given me the same results, I think it is 
permissible to draw the following conclusion :—“ The spicules 
of the A canthocyslides are clothed, at least during the time 
of their growth, with a mucilaginous varnish, within which 
they are formed. Their growth takes place at the same time 
at the base and at the apex.” s 

1 may add that, having found in January last in one of 
my bottles a great quantity of young individuals belonging 
to Acanthooystis albida, sp. nov., and examined them from 
time to time, at each observation I found their radial spicules 
more vigorous, so that in three months their thickness and 
length were nearly double what they wore at the fiist obser¬ 
vation ; later on these animals remained stationary and died 
in water which no longer furnished them with food. As 
there is scarcely any doubt that I had constantly to do with 
the same generation, we must infer from this that these 
animals took three months at least to arrive at the adult 
state, and that their life is consequently tolerably long. 

Another point in the physiology of the Heliozoa which is 
still obscure regards the movements of the animal, and leads 
me to say a few words on the pseudopodia. 

Here again we find a well-marked difference between the 
Actinopbrydians, that is to say the genera Actinophrys and 
Actino&i>k<rrium on the one hand, and the rest of the Heliozoa 
on the other. The pseudopodia of Actinophrys consist of a 
hyaline axial thread, which, however, is rarely visible. 
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cohered by a layer of greyish plasma, rather thick at the base 
and very fine at the apex of tne pseudopodium, and in which 
regular but very slow movements of granules Have been 
recognized. The axial thread, which may be seen even in 
the interior of the inner plasma of the animal, where it abuts 
against the nuclear membrane, presents the curious pheno¬ 
menon that under certain circumstances it may completely 
dissolve and disappear fi om sight, to reappear an instant 
afterwards. Hitbcito we have not succeeded in explaining 
this phenomenon; some authors have imagined an actual 
retreat, in which the thread would roll up upon itself, but 
this attempt at an explanation cannot be sustained, for besides 
that one would easily see the thread in the rolled-up state, I 
have several times in compressed specimens witnessed the 
slow dissolution of this thread, the outlines of which, gradu¬ 
ally losing their distinctness at the same time throughout the 
whole length of the thread, finally disappeared completely at 
the same time that the pseudopodium became Amoeboid. 
Perhaps we have here only what may be called a voluntary 
and facultative hardening of the axis of the pseudopodium ? re¬ 
sembling what takes place at the surface of the body*ot the 
Amoeba) and other Protozoa in which the ectosarc is viscous 
or, on the contrary, resistant and non-glutinous at will. 

The pseudopodia in their entirety present very interesting 
phenomena ; at one moment rigid and clastic, like steel wires, 
they will become all at once soft and indifferent, without, 
however, always changing their form; exposed to a shock 
(produced, for example, by a violent stream of water), they 
will retract themsel ves suddenly into a single mass, to push 
out again in a few minutes and attain a length double that of 
the body. The pseudopodia of Aotinosphmrium } shorter rela¬ 
tively to the diameter of the animal, are absolutely similar to 
those of Actinophrys, as indeed is the case with the whole 
animal, which differs bo little from the latter, that I have often 
been tempted to derive it from a simple colony of Actina - 
phryS) but a colony fixed as such in tlie sequence of genera¬ 
tions and resembling the colonial Badiolaria. 

As to the paeudopodia of the Acanthocystvdes, they are 
distinguished from those which we have just been considering 
by a much more considerable fineness and at the same time 
by a much greater comparative length. They are composed 
of a rigid thread, upon which are sprinkled small granules of 
grey plasma, united to each other no doubt by a sort of proto* 
plasmic varnish. The granules, with the varnish, woula then 
represent the greyish covering of the pseudopodia of Actino- 
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phrya, As to the rigid threads, they hare been seen to 
traverse the body of the animal and to converge towards a 
common centre, where there was a central granule brightly 
stained by carmine. 

In other respects the pseudopodia of the Acanthocyatidaa 
present the same phenomena as those of Actinophrya ; they 
are rigid or soft according to circumstances, and they retract 
suddenly upon themselves during the passage of a stream of 
water, forming globules like those of a thread of glass exposed 
to a flame. 

It is by means of these long pseudopodia that the Hcliozoa 
move upon the mud or run over aquatic plants. The Actino- 
phrydians, however, most frequently appear motionless; but 
sometimes, for example when acolony breaks up, theindividuals 
are animated by a perceptible movement; we taen see that they 

t mll upon their anterior pseudopodia, the points of which they 
lave stuck to the soil, while tne posterior ones drag behind, 
become elongated by traction, and finish by detaching them¬ 
selves and shortening. The lateral pseudopodia, also fixed 
to the soil by their points, likewise drag a little behind, so 
that from the general appearance of the animal we can foresee 
the point at which it will finally arrive. 

As to the Acanthocyatides , the movements of which are 
sometimes so rapid that they traverse in one minute a course 
equal to ten or twelve times their diameter, I have succeeded 
after a very careful examination in explaining them in the 
following manner:—The animal, resting on its pseudopodia 
like a cursorial spider upon its legs, throws out in front some 
of these pseudopodia; these attach themselves to the soil by 
their points, which are at the moment viscous and perhaps 
also slightly dilated into heads; then, stiffening, they draw 
the animal towards them ; the body, while advancing slightly, 
turns a little upon itself from behind forwards, probably be* 
cause the cords or pseudo{>odia which drag it originate above 
the equator of the animal j new paeudopodia, always antcro- 
superior, then attach themselves by their point* m front of 
the foimcr ones and stiffen in their turn. This movement 
continuing and the anterior cords pulling while the posterior 
ones detach themselves one after the other, often with a small 
sudden shock, and the lateral ones seeming to steady the whole, 
the animal progresses by rolling continually over and over, so 
that, by tiansmitted light, we see all the exceutric elements, 
prey or granules, contained within the body traverse this 
body in a straight line, at first from behind forward and then 
fiom in front backwards. It must be remarked that during 
locomotion the body appears to turn much too slowly rela- 
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tively to the distance travelled—that is to say that, instead of 
traversing a space equal to about three times its diameter in a 
complete turn, it is not until after executing a much longer 
passage that a complete revolution has been made; this is 
because the sphere which may be imagined as circumscribing 
the animal is uot represented by the body itself, but rather 
by the extremities of the pseudopodia. 

Such, according to my observations, is the process of loco¬ 
motion in the Heliozoa; and this explanation would confirm 
the opinion of Hertwig and Lesser, who, in a memoir, of 
which, however, 1 had no knowledge until long after arriving 
at my own conclusions, have described a Heliozoon as “ rolling 
after the fashion of a ball and by the contraction of the 
psoudopodia.” 

The psoudopodia of the Heliozoa, besides their functions as 
locomotive organs, also play a certain part in the capture of 
prey. In Aotinopkrya the little organisms which have fallen 
among the pseuaopodia as into a spider’s web glide along 
tbese threads until they arrive quite close to the body, at tho 
same time that a portion of plasma issuing from the ectosarc 
advances to meet them, encloses them, and keeps them for 
whole hours in a large vacuole full of liquid, in which they 
are digested. The pscudopodia themselves may be active in 
so far that they bend round the captured prey and draw it on; 
but this fact, although certain, is much more rare than is 
generally supposed. 

In the Acanthocyatidaa the phenomenon of the capture of 

! >rev is still more interesting, and is at present known only in 
ts broad features. After haying studied it in half a dozen 
species I can describe it as followa, again taking Acantho- 
cyatia turfacea as an example. 

When a small organism, such as a Monad for example, 
comes in its course in contact with an Acantkocystia, the 
radial spicules of the latter separate and lie down, at the Bame 
time that a depression is formed at the spot upon which the 
prey has fallen; the bases of the spicules then change their 
position, moving in the very body of the mucilaginous layer 
which Mars them, and gam the margins of the depression, 
where the spicules are soon seen accumulated in disorder; the 
tangential scales do the same, and the whole mucilaginous 
mass separates, thus leaving an opening in which the prey 
finally comes into direct contact with the interior body or so- 
called ectosarc of the Aeantkocyatia. At this moment the 
withdrawn mucilage begins to show an active movement all 
round the Monad, and finally englobes it completely; the 
spicules ascend on their part, and the tangential scales, com- 
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pletely immersed in the mucilage, arrive at the top before the 
radial spicules, although after the completo closure of the 
mucilaginous arch. It is very interesting to see the scales 
advance, one after the other, in this hyaline envelope, in which 
they seem to swim, as it were in rainwater, as if by a move¬ 
ment proper to them ; the radial spicules, having their base 
only immersed in this envelope, appear to have more resist¬ 
ance to overcome and arrive at the top more slowly; never¬ 
theless they reach it, and, after a moment of confusion, resume 
their relative positions, and the Acanthocystis is then again 
completely covered by its coat of mail, and an observer 
coming upon it at this moment might wonder by what means 
so large a prey could have penetrated beneath the membrane. 
The whole phenomenon scarcely lasts more than a minute. 

As to the kind of nourishment of the Heliozoa, this is 
variable according to the medium ; wo see some which are 
stuffed with microscopic Algse, Diaioraeae, Desmidieae, &c*; 
but in general they seem to prefer to capture small animals, 
Monads, Vorticcllm, Rotifera, &c. Actinophrys, in particular, 
consumes an incredible number of the fatter, and does uot 
always capture them without trouble. 

There is much more to be said upon the physiology and 
constitution of the Heliozoa. I have not mentioned the bodies 
of different nature contained in the internal plasma, such as 
grains of starch, chlorophyll, &c., nor the phenomena of 
multiplication (fission, conjugation, budding, spores), nor the 
siliceous cysts into which the animals withdraw, nor the 
colonies which certain species like to form. All this would 
lead us rather too far *. I prefer at present to add a few 
words upon certain organisms which may show us points of 
approximation between the Heliozoa on the one hand and 
the Monera, Amoebae, and even the Flagellate on the other. 

The first of these organisms is VampyreUa spiroyyra* of 
Uienkowski. H&ckel has classed the Vampyrdm among the 
Monera, or Rhizopods destitute alike of nudieus and of con¬ 
tractile vesicle ,* of late, indeed, very numerous grains of chro- 
matine or of nuclear substance have been discovered in several 
organisms which had previously passed us devoid of nucleus j 

♦ i would nevertheless revert to certain very brilliant blue grains, 
sometimes very large, enclosed within the body of the Acanthocyatide*, 
the signification of which I have discussed m the second part of mf 
memoir on the Heliozoa (Arch, de Biologie, tome ix.j, For some time 
1 have come to the conclusion that we had to do here simply with grains 
of starch. Now, a few days ago, having opened a glyconue-preparatioii 
in which I preserved one of these Urge grains, I treated the latter with 
iodine, and saw it immediately acquire a fine violet colour, It is there¬ 
fore starch, and my first suppositions wore erroneous. 
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and in some individual Vampyrella it appears that Zopf has 
found a true nucleus. But Hiickel’s classification still retains 
a great systematic value. As regards the Vampyrella^ 1 do 
not know whether the authors who have made tneui Heliozoa 
(e. g . Butschli, in his fine work on the Protozoa) have not 
attached too great importance to mere external resemblances, 

Vampyrella spirogyree, in its normal state, is a small Khi* 
zopod of about 40 raicromillimetres in diameter, spherical, of 
a fine brick-red colour, devoid of nucleus and contractile 
vesicle, but containing in its cctosarc a great quantity of 
small non-con tractile vacuoles. From the exterior i ad iate a 
considerable number of pseudopodia, some long and covered 
with granules, the others very short and as if terminated by 
pins 1 heads, the last appearance being due to the fact that, 
especially when the animal is progressing, very small hyaline 
splteres run constantly over these pseudopodia, seeming posi¬ 
tively to be thrown out by the animal and to fall again imme¬ 
diately at the very point from which they were expelled. 
The phenomenon of tliese little balls springing up on all sides 
is so extraordinary that when I had this species under ray 
eyes for the first time I thought 1 could not do better than 
name it provisionally the “ Vampirelle ionghme ; ” subse¬ 
quently 1 found that it had been described and even bore two 
names— Vampyrella lateritia in consequence of its colour, and 
Vampyrella spirogyra, after the plant from which it prefers to 
obtain its nourishment. 

It is upon the manner in which this species acts in order to 
empty the cells of the Bpirogyra that I wish to say a few 
words here; in fact my observations have led mo to an 
explanation different from that usually given. The Vampy- 
retla is said to pierce a hole in a cell of Bpirogyra and to 
introduce iuto it a pseudopodium, the business of which is to 
search the contents of the cell. For my part this is how I 
can describe the phenomenon which I have observed 
repeatedly, always arriving at the same conclusions:—The 
Vampyrella attaches itself to a cell of Bpirogyra , retracts its 
pseudopodia, except a few by which it adheres to the Alga, 
and then moulds itself to tne cell upon a portion of its sur¬ 
face, and becomes motionless. For a moment nothing takes 
place; then we see the attached zone rise up into an arch in 
the interior, the margins remaining firmly attached and formed 
into a ring; the arch gradually rises, and suddenly the wall 
of the Alga bursts, the cell-juice of the Bpirogyra passes in 
a violent stream into the Vampyrella ; the greyish plasma of 
the cell passes in its turn more slowly, with the green chro- 
matophore, which is seen to glide in a mass; the cell is com* 
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pletely emptied, the Vampyrslla emits pseudopodia, beoomes 
detacned, and moves away, leaving a very visible rupture in 
the empty cell. It then often goes to the next cell, or even 
to a tnird, and, having emptied these in the same manner 
and become greatly enlarged, it encysts itself. At this 
moment it has lost its brick-red tint, which is at the utmost 
visible hero and there in spots in the greenish mass with 
which its body is stuffed. Later on it will divide within its 
cyst into several embryos, which will pierce a hole and issue 
one after the other, already clothed in their fine red colour. 

To return to tnc nutrition of the Vampyrslla : this is 
effected, in my opinion, by a true phenomenon of suction, the 
whole body of tnc animal acting as a sucking-cup; what 
would seem to be opposed to this view is that the ceil of the 
Alga as it is emptied does not flatten under the pressure of 
the surrounding liquid ; but it is possible that the cell, as it 
loses its original contents, gets filled with water through the 
partition which separates it from the following cell, or even 
through the whole of its own wall. 

Another organism to which I wish to call attention is a new 
form of Heliozoon which I have met with this summer in 
considerable abundance, but only on one occasion. The 
body, which is very small (about 15 micros) and of a reddish 
tint, is normally spherical, but is subject to very rapid defofr* 
mations of considerable amount, though always tolerably 
thickset and retaining its distinct outline; the ectosarc, a thin 
lighter band, is traversed by a line of very small tangential 
spicules, but has no radiating ones; the pseudopodia, which 
are hyaline, sparingly granular, excessively long, filiform, and 
thicker at tne base than at the apex, arc in very small number* 
The animal runs like a spider by moans of its pseudopodia, 
leaping to one side or straight forward with surprising agility, 
so that it progresses almost as rapidly as a Flagellate. It has 
sometimes appeared to me even to swim freely in the water, 
and can at any rate beat with its pseudopodia, which, how¬ 
ever, have nothing to do with real flagella. This organism 
possesses an excentric nucleus in a clear endosarc, and a con* 
tractile vesicle. There is no doubt that it is a true Helioaoon, 
which resembles some Amoebae in the plasticity of its body 
and in the nature and restricted number of its pseudopodia 
(Amoeba radiosa ). 

Lastly, I have a few words to say upon another organism 
which X also found in abundance this summer at Wiesbaden, 
but only in a single locality. It is a true Monad, spherical, 
ot small sise (10-15 micros), with two very dear flagella 
which 1 have often seen beating and drawmg food into a 
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depression or month opening near their base. Bat what 
distinguishes thin Protozoon from the FlajpsMata in general is 
the possession of numerous filiform, rigid, straight pseudo* 
podia covered with granulations, in fact similar to those of 
the Acanthocystides , and by means of which the animal 
attaches itself to the ground and moves slowly. This 
organism is famished with a central nucleus and a contractile 
vesicle, and can feed equally by the whole of its surface, after 
the fashion of the Heliozoa. Although this Protistan must 
be regarded as a Flagellate, it seemed to me to be of interest 
to mention it hero, as it appears to have acquired certain 
elements characteristic of a very different group of Protozoa. 


XIX .—Description of a new Species c/" Sorex from Saghalien 
Island. By ft. E. Dobson, M.A., P.R.S. 

The following description of the largest species of the genus 
Sorex as yet knowu to inhabit the Eastern Hemisphere is 
derived from an examination of four specimens, two adult 
females preserved in alcohol and two skins with skulls, which 
form part of the collection of the Zoological Museum of the 
Imperial Academy of Sciences at St. Petersburg. 

Sorex unguiculatus. 

Larger than Sorex alpinus , but with a considerably shorter 
tail, and distinguished from every known species of the genus 
by the extraordinarily large size of the manus and its claws, 
which have their parallel only in Crocidura macropus. In 
the shape of the head, body, and tail this species resembles 
8. vulgaris ; the tail is clothed evenly with shorty rather stiff 
hairs, which do not form a pencil at the extremity; the fur 
is dark brown above, on the under surface the extremities of 
the hairs are ashy; the dorsal surface of the manus is clothed 
with a few short, shining, grey hairs ? but the digits arc 
naked and the rings of integument are divided into tubercles, 
not entire as in S. vulgaris. 

The manus and pes are very large, especially the former, 
which greatly exceeds that of 8. vulgaris Doth in breadth ana 
in length, the claws of the three middle digits being nearly as 
long as the digits without claws; on the other hand those of 
the digits of the pes are not unusually large. 

The skull differs altogether from that of S. vulgaris in its 
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much greater width between the mastoid processed and also in 
the proportions of the teeth. 

The second incisor is the most 
vertically extended and largest 
of the upper unicuspidate teeth, 
presenting in this respect a 
character almost peculiar to 
the species; the third uni* 
cuspidate tooth is about the 
same size as the second, but 
considerably exceeds the fourth unicuspidate tooth in vertical 
extent; the penultimate premolar stands in tho tooth-row ancl 
is nearly as large as in tf, a/pin us. These are the characters of 
the teeth in the four specimens available for examination; 
but, owing to all being' examples of full-grown animals, tho 
cusps are more or less worn, so that it is impossible to give 
their exact relative size. 

The following are the measurements of an adult female 
specimen preserved in alcohol:—Length, head and bodv 68 
millim.; tail 53; eye from end of muzzle 12 ; ear, length 7; 
elbow to end of middle digit, without claw, 20; manus to 
extremity of middle claw 11 ; ditto, without claw. 8J ; pes 
14; distance between tips of first upper incisor and last pre- 
molar 5. 

llab. Saghalien Island ; Nikolajewsk, at the mouth of the 
Amur River. 

Type, an adult female, No, 1535, preserved in alcohol in 
the Kt. Petersburg Museum, collected by Dr. L, von Schrcnck. 

This species by its dentition belongs to that section of the 
genus characterized by the large size of the penultimate pre¬ 
molar, which also stands in the tooth-row, and of which S , 
alpinu8 and 8. minutue are typical; but it differs, as above 
remarked, from all known species in the remarkably large 
size of the manus and its claws. 



XX .—Divergent Evolution and the Darwinian Theory. 

By Rev. John T. Chuck, Pb.D * 

In a paper on “ Divergent Evolution through Cumulative 
Segregation ” (Journ. Linn. Soc., Zoology, vol. xx. pp. 189- 
274) 1 have endeavoured to show that selection, whether 
natural or artificial, is a process that has no tendency to pro* 
duec divergent evolution, unless different sections of one 
4 From tho 1 American Journal of Science/ January 1890, pp. 21-80. 
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Original stock are subjected to different forms of selection, 
while at the same time some cause prevents free crossing 
between the different sections. We now inquire wherher 
Darwin has made us acquainted with any cause or combina¬ 
tion of causes that, without the aid of man, produces diversity 
of selection and at the same time the independent generation 
of the different classes of variations thus preserved. 

Darwin discusses the causes of natural selection more fully 
than the causes of diversity of natural selection. He does not 
speak of uniformity and diversity of natural selection, but of 
the individuals of the same species living under the same ex¬ 
ternal conditions as being modified in the same way, and of 
those living under dissimilar external conditions as being 
modified in different ways. Again, lie speaks of H the diver¬ 
gent tendency of natural selection,” resulting from u the 
principle of benefit being derived from divergence of cha¬ 
racter,” as explaining divergence of character in the members 
of one species competing with each other on a common area. 
How the contradictions in the two statements arc to be recon¬ 
ciled, and how, in the second case, the unifying influence of 
free crossing is prevented, he does not show, so far as I can 
discover. As the subject is of the highest importance in the 
explanation of divergent evolution, and as it is specially 
desirable to get as clear an understanding as possible of Dar¬ 
win's method of explanation, I shall consider his reasoning 
somewhat fully. 


Same Degree of Local Separation under Different Environ - 

ments, 

Darwin often speaks of the influence of crossing in retarding 
or preventing the formation of new races and species; but, 
from the following extracts from his 1 Origin of Species,’ it 
will be seen that it is not quite so clear what combination of 
causes he considered necessary for the production of two or 
more species from one original species. The obscurity in his 
statements results, I think, from the fact that u a new species ” 
may be one that has been formed by monotypic transforma¬ 
tion, the old form disappearing with the production of the new, 
or it may be one that has arisen through polytypic transform¬ 
ation, which is the modification of one branch of the species, 
while other branches remain either unmodified or modified in 
other ways. For the formation of a new species, in the 
former meaning of the word, he evidently did not consider it 
necessary that the species or any part of it should enter a new 
Ann & Mag . AT, BieU Ser. 6. Vol v. 12 
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qnirironmeOt or that crossing should be prevented* But did 
he not consider both these conditions necessary for the forma¬ 
tion of two or more species from one original species? 

He says, “ Intercrossing will affect those animals most 
which unite for each birth and wander much, and which do 
not breed at a very quick rate. Hence with animals of this 
nature, for instance birds, varieties will generally be confined 
to different countries; and this I find to be the case. With 
hermaphrodite organisms which cross only occasionally, and 
likewise with animals which unite for each birth but which 
wander little and can increase at a very rapid rate, a new and 
improved variety might he quickly formed on any one spot , and 
might there maintain itself in a body and afterward spread, so 
that the crossing would be chiefly between the individuals of 
the new variety living together in the same place. . . „ 

“Kven in the case of animals which breed slowly and 
unite for each birth, we must not assume that the effects of 
natural selection will always be immediately overpowered by 
free intercrossing; for 1 can bring a considerable body of 
facts showing that within the same area varieties of the same 
animal may long remain distinct , from haunting different 
stations, from breeding at slightly different seasons, or from 
varieties of the same kind preferring to pair together. . . . 

“Isolation also is an important element in the changes 
effected through natural selection. In a confined or isolated 
area , if not very large , the organic and inorganic conditions of 
life will be almost uniform ; so that natural selection will tend 
to modify all the varying individuals of the same species in the 
same manner . Intercrossing with the inhabitants of the Aur* 
rounding districts will also be prevented. Moritz Wagner 
lias lately published an interesting essay on this subject, and 
has shown that the service rendered by isolation in preventing 
crosses between newly formed varieties is probaoly greater 
even than 1 have supposed. But, from reasons already 
assigned, I can by no means agree with this naturalist that 
migration and isolation are necessary for the formation of new 
species.” P Origin of Species/ fifth edition *, Chapter IV., 
Section on “ Circumstances favourable for the Production of 
New Forms through Natural Selection.”] 

Again, in the same chapter, in the section on “ Various 
Objections,” in ansu er to the question “ How, on the principle 
of natuial selection, can a variety live side by side with the 
parent-species ? ” he replies. “ It both have become fitted for 
slightly different habits of life or conditions they might live 

a The wane p&eeagee occur in the sixth edition, pp* 80,81. 
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iogether, though in the case of animals which freely cross and 
wander much about varieties seem to be almost always con¬ 
fined to distinct localities . But if wo put on one side poly* 
morpbic species, in which the variability seems to be of a 
peculiar nature, and all mere temporary variations, such a* 
size, albinism, &c., the more permanent varieties are generally 
found, as far as I can judge, inhabiting distinct stations^ 
high land or low land , dry or moist districts^ or distinct 
regions ” *. 

fn the portions of these passages which I have distinguished 
by italics Darwin seems clearly to maintain that for the for¬ 
mation of coexistent permanent varieties some degree of local 
separation is necessary. I therefore conclude that when he 
says he cannot regard migration and isolation as necessary 
for the formation of new species he intends to express, in 
opposition to Moritz Wagner, the opinion that a species may 
be transformed into a new species without leaving its original 
locality, but that he does not intend to say that two or more 
divergent species can arise in the same locality from the same 
stock. If I interpiet him rightly he considers the partial 
separation described in the first of the paragraphs just quoted 
as sufficient to allow of the formation of divergent species, 
When the external conditions of the separate districts are 
Sufficiently different and sufficiently permanent to secure tortg- 
continued divergent natural selection. That the second para¬ 
graph is to be interpreted in accord with this meaning I judge 
item the fact that natural selection is mentioned here as the 
cause of the divergence which crossing tends to overpower, 
and in the third paragraph uniformity in the environment is 
represented as ensuring uniform natural selection. The 
varieties that are restrained from crossing with each other by 
diverse times and habits of breeding he must regard some¬ 
times as slightly divergent forms tending to disappear under 
the pressure of uniform natural selection, and therefore never 
becoming separate species, though one of them may prevail 
and be established as a new species, and sometimes as forms 
that are becoming more and moie divergent, because they 
have found their way into districts or stations where they are 
somewhat separated from each other, and where the conditions 
Ore somewhat different, and the natural selection, therefore, 
somewhat diversive. 

If this is not his meaning, if he intends to teach that forms 
arising in one place afcd not locally separated from each other 
can continue to diverge till they become separate species, 

« In the sixth edition this passage will be found, slightly modified, lu 
Chapter VII p. lWt 

12 * 
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how can he *ay on the next page that forms isolated in a smell 
area, being exposed to uniform conditions, would be modified 
by natural selection in a uniform manner? He evidently 
does not intend to be understood as teaching that in these 
casts mentioned in the second paragraph there is a cause of 
divergent evolution uhich produces separate varieties aud 
species in spite of the unifying influence of natural selection 
resulting from uniform conditions. 


Darwin 9 $ Theory of Natural Selection through the Advantage 
of Divergence of Character . 

There is, however, one passage in the * Origin of Species 1 
which may be interpreted as assigning a cause for divergence 
of character in representatives of the same species that are 
surrounded by tin same environment. These are the words:— 
il Only those variations which are in some way profitable will 
be preserved or naturally selected. And here the importance 
of the principle of benefit being derived from divergence of 
character comes in; for this will generally lead to the most 
different or divergent variations being preserved and accumu¬ 
lated by natural selection.” (‘ Origin of Species,’ Chap. IV* 
first page of the section on the “Probable Results of the 
Action of Natural Selection, through Divergence of Character 
and Extinction, on the Descendants of a Common Ancestor.” 
In the sixth edition this passage occurs on pp. 90-91.) The 
connexion in which this passage stands seems to indicate that 
u the lienefit derived from the divergence of character” is con«* 
sidered the cause of u the most different or divergent variations 
being preserved and accumulated by natural selection,” even in 
the case of the representatives of the same species that are com¬ 
peting with each other on the same area, and are in no w 
prevented from intercrossing. It is therefore necessary to 
show the difficulties that beset such a theory, especially if we 
adhere to the more general theory that diveisity in the kinds 
of natural selection affecting a species must be due to differ¬ 
ences in the environments by wnich it is surrounded. 

In the first place natural selection, which is the superior 
propagation of tnose best adapted to the environment, prevents 
the interbreeding of the adapted forms that propagate with 
the utiadapted that fail of propagating ; but it can never pre* 
vent the interbreeding of those forms which, through different 
kinds of adaptation to the environment, survive and prop** 
gate, and therefore it can have no influence in producing 
accumulated divergence, unless it is supplemented by some 
segregative principle that prevents the different kinds of adap- 
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tatton* from being interfused. In the second place, as long 
as we follow Darwin’s explanation of the causes of natural 
selection, we must hold that the representatives of one species 
while surrounded by the same environment, whether prevented 
from intercrossing or not, will ? through the uniform action of 
natural selection, be modified in the same way, if at all, and, 
while surrounded by distinct and dissimilar environments, 
will be modified in divergent ways; but in this latter case, as 
they will be prevented from competing with each other by 
occupying diflerent areas, they can derive no advantage from 
divergence of character through its preventing competition; 
therefore the divergence that follows must be attributed to 
some other cause. In other words, the advantage attributed 
by Darwin to divergence of character is freedom from com- 
petition, through diversity of adaptation, and, as some degree 
of prevention oi crossing is necessary for permanent difference 
m adaptations, the advantage cannot be secured unless there 
is some cause preventing the crossing of the divergent forms. 
15ow the pievention oi' crossing, if it ever arises, will be 
secured either while the individuals that are prevented from 
interbreeding are occupying the same limited area and exposed 
to the same environment, or while occupying distinct areas 
and exposed to either the same or different environments. 
In the first case we are told by Darwin that exposure to uni¬ 
form conditions u will tend to modify all the varying indb* 
viduals of the same species in the same manner.” in the 
second case, as the sections of the species that are prevented 
from crossing occupy separate areas, the advantage of freedom 
from competition is already secured without divergent adap¬ 
tation, and there can be no further advantage of that kind. 

Again, it is not difficult to show that divergence is in itself 
no benefit, for multitudes of more divergent forms fail, leaving 
the field to less divergent ones. This is generally true of 
monstrosities and frequently true of other kinds of variations. 
Neither can it be claimed that freedom from competition is 
an advantage, unless it results in freer access to unappropria¬ 
ted resources, and this advantage is most frequently gained by 
migrating into a locality presenting the same environment, 
but not previously occupied by the species. In this last case 
the access to unappropriated resources does not depend on 
new adaptations; and, as any new adaptations that might 
bring advantage to the representatives of the species in one 
distinct would be of equal advantage iu the other district, ua 
divergence of character could be advantageous. It is this 
impossibility of advantage in divergence of character in ppr* 
tions of a species exposed to the same environment which 
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leads many naturalists to maintain that isolation does not 
tend to produce divergence unless accompanied by exposure to 
different environments. But their reasoning is inconclusive, 
inasmuch as they have never shown that divergence depends 
on its being advantageous. In my study of Sandwich- 
Island molluftks I have found very strong reasons for believing 
that divergence may arise in the representatives of one species 
during exposure to the same environment, producing not only 
non-adaptive but also adaptive differences. But whether 
adaptive or non-adaptive, whether duo to natural selection or 
to some other principle, differences that arise under the same 
environment cannot be advantageous differences, and the 
divergence through which the differences are reached is not 
advantageous divergence. It seems to me evident that neither 
is divergence always advantageous, nor is the advantage of 
access to unappropriated resources necessarily dependent on 
divergence ; that neither docs the accumulation of diver¬ 
gence depend on its being advantageous, nor is advantageous 
divergence always accumulated. 

Darwin's Theory that Exposure to different Environments 
is Essential to Diversity of Natural Selection . 

Diversity of natural selection in different portions of the 
same species depends upon diversity in the relations of the 
different portions to tlie environment. Now observation 
sliows that cumulative diversity in the relations of the species 
to the environment may be introduced, (1) by dissimilar 
changes in the environment presented by the different areas 
occupied by the different portions ; (2) by different portions 
of the species entering different environments ; or (3) by dis¬ 
similar changes in the habits of the different portions of the 
species in using the same environment. Certainly in this 
third class of cases, if not in the other classes, without pre¬ 
vention of free crossing between the different portions there 
can be no cumulative diversity in relation to the environ¬ 
ment, and therefore no cumulative diversity in the natural 
selection; and without the same condition there can bo no 
accumulation of divergent effects of natural selection in any 
cose. Darwin, however, forgetting the possibility of diver¬ 
gent changes in the habits of isolated portions of a species 
exjiosed to the same environment^ maintains that exposure 
to different environments is essential to diversity of natural 
selection and to divergence. Without change in the climate y 
soil, or organic forms lying outside of the species, there is, 
according to him, nothing to produce modification. 
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^ If a number of species, after having long competed with 
each other in their old home, were to migrate in a body into 
a new and afterwards isolated country, they would be little 
liable to modification, for neither migiation nor isolation in 
themselves effect anything. These principles come into play 
only by bringing organisms into new relations with each 
other, and in a fe^er degree with the surrounding physical 
conditions.” [* Origin of Species/ on the fourth and fifth 
nages of the first chapter on u Geographical Distribution.”] 41 
4 Each separate island of the Galapagos Archipelago is 
tenanted, and the fact is a marvellous one, by many distinct 
species; but these species are related to each other in a very 
much closer mauner than to the inhabitants of the American 
continent or of any other quarter of the world. This is what 
might have been expected, for islands situated so near each 
other would almost necessarily receive immigrants from the 
same original source and from each other. But how is it 
that many of the immigrants have been differently modified, 
though only in a small degree, in islands situated within 
eight of each other, having the same geological nature, the 
same height, climate, &c.? This long appeared to me a 
great difficulty : but it arises in chief part from the deeply 
seated error of considering the physical conditions of a country 
as the most important; whereas it cannot be disputed that 
the nature of the other species with which each has to com¬ 
pete is at least as important, and generally a far more im~ 
portent^ element of success. Inow if we look to the species 
which inhabit the Galapagos Archipelago, and arc likewise 
found iu other paita of the world, we find that they differ 
considerably in the several islands.” [* Origin of Species, 1 
near the middle of the second chapter on u Geographical 
Distribution.”] f 

The implication in both these passages is that if the repre¬ 
sentatives of the same species are surrounded by the same 
organic forms, as well as by the same physical conditions in 
isolated countries, they will not undergo divergent modifica¬ 
tion* This is in complete accord with the third paragraph 
quoted near the beginning of this paper from the tourth 
chapter of the * Origin of Species. 1 

Divergent Forme of Sexual Selection* 

In the passages last quoted there is no mention of any 
exception to the principle that difference in external con- 

See od, 6, p. 810. + See ed. 8, p. 85& 
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ditions is necessary to divergent evolution* No suggestion m 
given that through the action of sexual selection divergent 
species may be produced that are not at all dependent on 
differences in the environments, still there can be no doubt 
that this was Darwin’s view. Though he docs not directly 
discuss this problem in any passage I have been able to dis¬ 
cover, he clearly expresses the opinion that the differences 
between the different races of man, and between man and the 
lower animals, are in no small degree due to sexual selection, 
and he never speaks of difference in sexual selection as depend¬ 
ing on difference in the environment, though, at the close of 
the. twentieth chapter of ‘ The Descent of Man,’ he speaks of 
sexual selection in man as having probably u exaggerated ” 
the il characteristic qualities ” u which are of no service to” 
the tribes and races that possess them. The differences, how¬ 
ever, in the races of man are attributed to sexual selection, 
not because of any lack of difference in their environments, 
but because the characters in which they differ do not seem 
to him to be related to the environment. The colour of the 
skin, hair, and eyes, and the different forms of the head and 
face, do not seem to be adapted to different conditions in the 
environment, while they are undoubtedly occasions of attrac¬ 
tion or aversion for those seeking partners. He has not, 
however, shown whether the change of taste precedes the 
change of form and colour or the reverse. Differences between 
the sexes of the same species in secondary sexual characters 
are for weighty reasons attributed to sexual selection; but he 
does not show how this divergence between the sexes leads to 
the production of new species. This production of difference 
of character between the sexes, being m no way dependent on 
the prevention of crossing between the divergent sexes, must 
be a wholly different process from the production of races and 
species, which is absolutely dependent on prevention of cross¬ 
ing between the divergent races and ai>eeies. There is never¬ 
theless every reason to believe that when the representative* 
of a species capable of sexual selection are for many genera¬ 
tions separated into groups that never cross, diversity of taste* 
is one of the forms of diversity that inevitably arises; but that 
the psychological divergence is the cause of the other corre¬ 
lated divergences is not so certain. The theory of divergence 
in races because of divergence in the forms of sexual selection 
seems to rest on the assumption that a psychological divergence 
may be accumulated and rendered permanent in a new and 
definite form without being subjected to selection; but if this 
is true of a psychological divergence, why may it not be true 
of any form or divergence ? The difference in the ideals of 



and Me Darwinian Theory, , 16$ 

baatfty in different races is as important as difference in the 
skin and hair; and in accounting for the origin of races, it is 
quite as important to account for the former as for the latter; 
any theory that simply attributes the difference in the colour 
of the skin to difference in the ideal of beauty will be met by 
the suspicion that the difference in the ideal was preceded by 
the difference in the colour. My own strong conviction is 
that the true explanation is equally applicable to either set of 
phenomena. 

Darwin's Deference to the Causes which Check the 
Crossing of Varieties, 

In the second paragraph quoted from Darwin at the be¬ 
ginning of this chapter we find mention of three causes that 
may for a long time prevent the members of the same species 
from freely intercrossing while occupying the same area; but 
subsequent statements, tn the same and the three succeeding 
sections, show that he regarded geographical and local sepa¬ 
ration as the forms of separate breeding that are most favour¬ 
able to the production ol new species. Moreover, in the two 
sections relating to u Divergence ot‘ Character,” he seems to 
maintain that the prevention of intercrossing is not a neces¬ 
sary condition for divergence of character in members of the 
same species that are competing with each other *. In 
Chapter XVI. of his u Variation under Domestication” several 
causes that interiere with the free crossing of varieties are 
enumerated; but they are nowhere recognized as essential 
factors in the evolution of divergent varieties and species, 
without which diversity of natural selection would be of no 
avail, and with which divergence will take pitted though there 
is no change iu the environment. They are looked upon as 
characteristics in which many varieties more or less resemble 
species; but they are regarded as the results rather than the 
causes of divergent evolution. 

Conclusion, 

We therefore find that though Darwin has not recognized 
segregation, which is the independent propagation of different 

* In 4 Nature/ vol xxxiv. p. 407, Mr. Francis Darwin states that in hw 
copy of Belt’s * Naturalist in Nicaragua * the words u No, No ” are pen¬ 
cilled iu his father’s handwriting on the margin opposite the sentence; 
° All the individuals might vary m some one direction, but they could not 
Split up into distinct species whilst they occupied the same area and inter¬ 
bred without difficulty* This seems to give a decisive answer concerning 
Darwin’s opinion cm this subject. 
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variations, as a necessary condition for the production of 
divergent races and species, he has pointed out one process by 
which segicgation is produced in nature. This one process is 
geographical or local separation under different environments. 
It may be the result of migration or of geological and other 
changes in the environment; but, in either case, there is the 
preservation of different variations through diversity of natural 
selection due to the difference in the environments, and the 
independent propagation of the same variations due to their 
geographical or local separation. We have in this process an 
important cause oi segregation resulting in divergent evolu- 
tiou; but no one can maintain that this is the only cause 

i n educing segiegation and divergence, unless lie ignores the 
act that, in some cases, the isolated portions of a species, while 
exposed to the same environment, acquire divergent habits in 
the use of the environment, producing diversity of natural 
selection; and that, in other cases, without exposure to diffe¬ 
rent environments, the very process producing the isolation 
brings together those of one kind, preventing theta from cross¬ 
ing with those of other kinds, as when individuals of a special 
colour prefer to jiair together. In the former cases indis¬ 
criminate separation is transformed into segregation; and in 
the latter cases the isolation is segregative from the first, 
while in both classes of cases the divergence is without expo* 
suie to different environments. 

Osaka, Japan. 


XXI.— Description of a new Qenus of Oriental Gicadidfe. 
By W. L. Distant. 

Talainga, gen. uov. 

? . Body somewhat elongate, the abdomen cylindrical. 
Head with the frout globose and prominent, including outer 
margins of eyes about as broad as base of mesonotum; ocelli 
about twice as far apart from eyes as from each other. Fro- 
notum with the lateral margins ampliated, deeply notched 
about centre, and then more broadly ampliated at posterior 
lateral margins. Anterior femora robustly spined, Tegraina 
talc-like, semiopaque, the whole apical area with the vena¬ 
tion reticulate and forming a mass of small cell-like areas; in 
some specimens the ulnar areas arc also crossed by transverse 
veins; interior ulnar area about same wedth at apex as at 
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base ; basal cell about twice as long as broad* Wings with 
the outer margin deeply sinuate near abdominal area; apical 
areas six, in some specimens broken up by transverse veins 
into a more numerous and reticulated series. 

This diagnosis is founded on two female specimens, the 
structure of the abdomen implying that the tympana are 
uncovered in the male, thus locating the genus in my sub¬ 
family Ti bice nines. Talainga is allied to Ga&ana, from which 
it is at once distinguished by the reticulutcd togmina &c. 

Talainga Binghami } n. sp. 

? . Body and legs black ; eyes oehraceous, their posterior 
margins pale sanguineous ; pronotum with the lateral margins 
and a curved spot on lateral areas behind eyes pale san¬ 
guineous, posterior margin—excepting extreme centre—nar¬ 
rowly oehraceous. Abdomen above with the marginal seg¬ 
ments more or less greyishly pilose. 

Tegmiria talc-like, semiopaque, very pale oehraceous, the 
venation black and margined with the same colour, the apical 
area being thus composed of numerous small, black-nmr- 
gitied 9 cellular areas; the costal membrane oehraceous, the 
basal cell shaded with black. Wings pale bluish green, the 
venation more or less concolorous, excepting that deliminating 
blie more or less reticulated apical area#; posterior margin 
blackish from apex to the sinuation near abdominal area. 

Long. excl. tegnu, ? 28-26 millim., exp. tegm. 70-77 
nillira. 

Hab. Burma, Kr. Ilills (Bingham). 

This beautiful genua is a great acquisition to our knowledge 
of the Eastern (Jicadidse. The type of coloration distinotJy 
resembles that of T'osena splendida , Dist., which is also found 
in Burma, a country that has produced some of the hand¬ 
somest insects of the whole family, and is still likely to con- 
;ain many Cicadean novelties. 

Talainga Binahanti will be subsequently figured in my 
Monograph of Oriental OicadUW 


XXII .—Descriptions of two new Species <jf Acrasa from 
Mombasa . By H. (jKQSti Smith. 

Acrcea crystallina . 

Male ,— Upper side. Both wings devoid of scales except at 
the apex of auterior wings, where they are narrowly brownish 
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grey, narrowly irrorated internally with ochreous, and on the 
outer margin of posterior wings, where there is a row of 
ochreous lunules capped with grey between the veins: the 
spots and markings on the underside of posterior wings show* 
ing thiough ; both wings tinged with brown at the base* 
Underside. Posterior w ings with the outer row of marginal 
lunules almost white, bordered all round with black; an irre¬ 
gular row of black spots across the disk ; two black spots on 
the discoecllular nervules, two others inside the cell towards 
the base, one above the subcostal nervurc, one below the 
median nervine, two others below the submedian and internal 
nervures respectively, and one above the costal nervurc, the 
last-named live spots all near the base; the space inside the 
piecostal nervure, the base of the wings, and abdominal fold 
pink, shading to white. 

The jfetffafe resembles the male, but is rather larger* 

Expanse of wings 2$ inches. 

Hab* Voi River, interior of Mombasa (Last). 


Acrcea uoui. 

Male .— Ujiperside. Anterior wings bright fulvous-oclireous. 
w ith the base to the extent of one third of the wings, costal 
margin, apex, hind margin, and a broad transverse band from 
beyond the middle of costal margin to the middle of the hind 
margin black. Posterior wings Bame colour, slightly paler 
towards the abdominal fold, with the base and outer margin 
broadly black. 

Underside. Anterior wings paler fulvous-ochreous, dusky 
towards the base, crossed beyond the middle by a black band 
as on the upperside; costal margin narrowly, apex and bind 
mm gin broadly, black. Posterior wings paler; a band ol 
black spots before the middle, a cluster of black spots at the 
bate; a rather bioad marginal black band, in which, on the 
maigin between the veins, is a row of ochreous lunules. 

Fimate resembles the male, but less black at the base, and 
on the inner margin of the auteiior wings, from the base to 
the middle, is a rather broad black band, and on the poste¬ 
rior wings the colour shadcB from the middle to the abdo¬ 
minal told to pale ochreous. 

Expanse of wings iuch. 

Nearest to A. eponina, Cram. 

Hah. Voi River, Mombasa (Last). 
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XXIII.— Observations on some Ooleoptera from the Bonin 
Islands. By CHARLES 0, Waterhouse and G. J« Gahan. 

The British Musenm has recently received a few Coleoptera 
collected by Herr P. A. lloM in the Bonin Islands, They 
are referable to three species, one being a new species of 
Bupreslidfu of the genus (Jhrysochroa , most nearly allied to 
V * purpurefvenins from Penang &c.; the second is a new 
species of Ceresium , which has its nearest ally in a Chinese 
species ; and the third is the widely distributed Sphenophorus 
ohscuru8 } Bdv. 


Chrysochroa HohtH } n. sp., Waterh. 

Elongata, anguflta, aureo-viridis, mioans; thorace crebro punotato, 
nntiee utfinque gutta cuprea notato ; elytra postice bene acuram- 
ati8,crebernme punctalin, singulis costw quatuor Iambus lnstructis, 
apioe purpureo-cupreo, angulo suturah acute dentiformi. 

Long. 13 hn. 

Bab. Peel Island, Bonin Islands (P. A . Holst). 

Antenna) (except the basal joint) black. Thorax mode¬ 
rately narrowed in front, very slightly convex, distinctly but 
moderately finely punctated, the punctures slightly sepaiatod 
from each other on the disk, more ciowded together and 
stronger at the sides ; the disk has a punctiform impression 
on each side of the median line, rather in front of the middle; 
at the front margin there is on each side a small copnery 
snot, the commencement as it were of a longitudinal stripe. 
The elytra are a little wider than the thorax, much more 

f radually acuminate than is usual in this genus, closely and 
nely (but distinctly) punctured; each elytron has four 
well-marked smooth coat®, the thud one abbreviated at the 
base and behind; the sutural angle is dentiform, but there 
is only a slight indication of serration at the apical margin. 
The sides of the sterna and abdomen are densely and very 
finely punctured and clothed with pale silvery-grey pubes* 
cence, which is only visible in certain lights. 

This species is perhaps nearest to 0 . purpureiventris, 
Deyr., from Penang &c., but is much narrower, with the 
elytra more clearly quadricostate &c, 

Ceresium simile , n. sp., Gahan. 

Brunneo-ferrugineum, sparse graeo-pubeaoena; capita punctate; 
prothorace dorso dense rugoso-punctato, cum macula parva media 
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IsDvi, supra sparer—lateribua efc subtas sat dense—pubesecnte; 
scntello griseo ; olytrw dense punefcafcis, puucfcis postice gradation 
decrescontibus, apioibits rotondatis i pedibus fulvo-teataoela, 
femoribus subabrupfce claratis ; proeeesu raestoatcrrti fere piano ; 
an tennis corpora paullo longiaribus, articulis a tertio ad daoimtm 
(quarto breviora oxcepfco) subsaqualibus. 

Long. Li, lat. 3] mm. 

This species bears a very close resemblance to Ceresium 
unicolor , Fabr. # But in the latter the disk of the prothorax 
is much less coarsely punctured, and the puuctures are, in 
fresh specimens, almost concealed by the rather close pubes¬ 
cence which covers the whole of the prothorax. in the 
femora a more important difference may 1 m* noted; these, in 
the present species, are somewhat abruptly thickened, with a 
longer stalk at the base; in C. unicolor the femora are 
stouter, but the thickening is more gradual from the base. 

In its structural characters the present species shows a close 
affinity to an ttndescribed torm from China. 


XXIV .—Descriptions of three new Species of Butterflies from 
Mew Ireland, captured by the Rev. 1L H. Rickard } in the 
Collection of II Grose Smith . By H. Grose Smith. 

Abthipa clinias. 

Allied to citrina, Feld., and gloriola , Butl., from which it 
diffevs in the following respects :— 

Male .—On the upperside of anterior wings the vitreous spot 
between the second discoidal and upper median nervules is 
very short, the cell is almost entirely nark brown, there being 
only a comparatively short and narrow vitreous spot above 
the median nervure. On posterior wings the spot at the end 
of the cell is very small and there is a double submarginai 
row of white spots, the inner row being very distinct but 
interrupted between the lower median nervule and submedian 
nervure, the three upixsr spots being treble the size of those 
towavds the anal angle; the outer row of spots is indistinct. 

Underside , Anterior wings with a single row of submar- 
ginal white spots, outside which are two small spots near tine 
apex and two between the upper and middle median uervulea* 
On the posterior wings is a double row of submarginal white 
spots, the inner row interrupted as on the upporsiae, the outer 

* Jo the Catalogue of Qeram. sad Harold this species is erroneously 
placed in the genus Mesprrophanes. 
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royr being uninterrupted; on the lower median nervule, half¬ 
way between the margin and the median nervure, is a patch 
of whito scales. 

This species is much larger than either of those above 
mentioned 

Expanse of wings 3$ inches. 

Asthipa rot un data. 

Male .— Upperside dark fuliginous brown, with bluish'Whtte 
vitreous spots. Anterior wings with two spots beneath the 
first and second subcostal nervuies; between these at the end 
of the cell are three elongate spots, the second the longest, 
the thild the shortest; between the upper and second median 
ncrvnles a cordate spot close to the median nervure and a 
small round spot beyond it; two broad elongate spots, some¬ 
what attenuated externally, between the middle and lowest 
median nervuies and between the latter and the submedian 
nervure respectively; a rather narrow elongate spot in the 
cell close above the median nervure. Postenor wings with 
the cell and the spots above and around it as in citrina t 
but those on the disk are narrower and that between the 
lowest median nervule and the submedian nervure is deeply 
bifid externally; there is a row of round white spots towards 
the outer margins of botli wings, being on the anterior wings 
very conspicuous and on posterior wings nearly obsolete. 

Underside . Both wings as above, but on the anterior wings 
near the outer margin between the median nervuies are 
several minute white spots, and on the posterior wings are 
two very conspicuous, submarginal, uninterrupted rows of 
white spots, the inner row consisting of seven lunulate spots, 
the outer row of twelve small round spots. 

The female resembles the male, but is paler, and the tv\o 
spots below the cell are outwardly more acute. 

Expanse of wings, £ 2}, $ 3 inches. 

Nearest to A. garamantis. Godman and Salvin; but the 
shape of the wmgs, especially in the male, is broader and 
rounder* 


Boletchallia Rxckardx. 

Male* — Upperside* Both wings dark brown, rather paler 
towards the base* Anterior wings crossed beyond the cell by 
an oblique band of three rather broad blue spots, irrorated 
with white, extending from the costa to the upper median 
tiervule; across the disk is a large blue patch, divided by the 
median nervuies, extending at the upper end into the end of 
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the cell and at the lower end as far as the submedian neryure, 
where it is narrower than at the top and slightly curves out¬ 
wardly ; a curved row of five subapieal whito spots. 

Underside Both wings duskv brown, paler towards the 
apex and outer margin of anterior wings and crossed by an 
irregular black line, which, on anterior wings, is narrowly 
margined externally from the costa to the upper median ner- 
vule by bluish white, thence internally to the middle of pos¬ 
terior wings by dusky white; outside the black line on both 
wings is a rather broad, ill-defined, darker brown band ; on 
anterior wings three irregular bright brown lines cross the 
cell beyond the middle, the line nearest the base bordered ex¬ 
ternally and irregularly with bluish white; the five white 
subapieal snots as above, beneath which are three nearly 
obsolete ocelli. Posterior wings beyond the middle with two 
conspicuous and several other nearly obsolete ocelli; a bluish- 
white spot in the cell on the median nervure edged externally 
with black. 

Expanse of wings 2£ inches. 

Nearest to IK dascon and dasydun r, Oodman and Salvin. 


XXV .—Synoptical Revision of the Family Halacaridse. 

By Dr. E. L. Trouessakt *. 

The memoir in course of preparation, with the assistance of 
M, G. Neumann, upon the ” Marine Acarina of the shores 
of France ” being unavoidably retarded by the execution of 
the plates, we think it ns well to give at present a synopsis 
of the actually known species of the family Halacari<kfc« 
We hope in this way to induce the sending of new materials 
which will enable us to complete the investigation of this 
marine fauna which is still so little known. 

The number of memoirs relating to the marine Acarina 
is still but small. We shall content ourselves with giving 
the following list t of the more important of them, referring 

* Translated from the Bulletin Scientifique de la France et de Is 
Belgique, tome xx, 1889, pp. 234-251. 

t Bibliography . 

1. Dossk, P. H. “On new and little-known Marine Animals* (Ann. 

Mag. Nat. Hist. ser. 2, vol. xvi. (1855) pn. 37 t 305, pk 8 & 8), 

2. Hodgk, 0. “Contributions to the Zoology of Seannm Harbour. 

I. On a new Marine Mite, IX. On some undescribed Marine Aesri ” 
(Trans. Tyneside Nat. Field Hub. I860, vola. iv, k v.)« 
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for a more complete bibliography to Dr. Lohinaim’s mono* 
graph indicated oelow. 

In the following pages each bibliographic reference will be 
indicated by its number placed in parentheses, after the name 
of the author of the memoir cited. 

Besides the spcciea alieady known, we shall give the 
diagnoses of several new genera and species, derived not only 
from the French coasts, but also from other regions of the 
globe (Tierra del Fuego, New Zealand). 


Family Halacarid®, Murray, 1877. 

Char . Exclusively marine Acarina, destitute of tracheae, 
with a distinct rostrum ; maxillary palpi free, fusiform, of 4 
(rarely 3) joints, the first and third short, the second elon¬ 
gated, the fourth, or terminal, pointed and styliform. Man¬ 
dibles terminated by a straight or recurved claw, which 
represents the immobile finger of the chelicera, the movable 
one being atrophied. Ilypostome formed by a more or less 
elongate bivalve furrow, of which the two symmetrical parts 
are soldered together at the base or throughout their length. 
Three eyes, of which two are situated at the normal place 
upon the cephalothorax, and the third, unpaired one, in front 
upon the epiatome. Integuments strengthened by more or less 
extensive dorsal and ventral dermal plates, with the surface 
smooth, grained^ punctured, or sculptured. Legs lateral, well 
developed, terminated by a double claw, which is generally 
pectinate. 


8, Brady, (/, 8. “ A review of the British Marine Mitos, with descrip¬ 
tions of some new species ” (Pro<\ Zool. >Soc. 1875, p. 301, pL 42). 

4. . u Notes on British Freshwater Mites ” {ibid, 1877, p. 24, 

pi. 4). 

6. Murray, A. 44 Economic Entomology : Aptera, 187 7” pp. 205 et $eqq t 

(a summary of the preceding papers, with figures). 

& Cuilton, Cf. 44 On two Marine Mitea (Ha&earidsa) * (Trans, New 
Zeal ln*U vol. xv. 1888, with fig.), 

7. TbouRssart, E. “ Note ear m Amrtens marina recueilUa par 

M. Giard au J^aboratoire maritime do Wimereux ” (Oomptes ltendua, 
8 Nov. 1888, p. 758} reproduced with some modifications in the 
Bull, Bibl. Scient. de fOuest, Niort, 1888, no. 8). 

8. Lohmann, II. « Die Untorfoiuilie der Halaoaridso (Murray) und die 

Meereamilben der Ostsee '* (Zool Jahrb. iv. 1889, p. 260, with 3 plates j 
Issued as a separate paper in December 1888). 

0. Two trass art, E. u Bur les Acariens marina dea cdtes de Franco, 2* 
Note” (Comptes Hendus, 8 Juno, 1880, p. 1178). 

10 . ——. 44 Diagnoses d’esp&cos et genres nouvoaux d’Acaiiena marina 
das cdtes de France” (he Naturalists, H* amide, 1889. pp. 162 & 
181). 

Ann. to Mag. N. UuL Ser. 6. Vol. v. 13 
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The absence of tracheae and the Form and arrangement of 
the palpi, the last joint of whieh is pointed and gtyliform 
(and not palpiform), suffice to distinguish this family from 
that of the Trombidiidaa, with which it has been proposed to 
unite the Ualacarida?, From its characters the latter family 
may be placed between the Gamasidaa and the Sarcoptidm. 
At present we know about 7 genera and 35 species. 

The Halaearidse live in the sea and in the brackish water 
of estuaries and salt-marshes. They walk and climb, rather 
thau swim, upon the bottom, the rocks, Algae, and fixed or 
slow-moving animals of which they arc commensals. Their 
food seems to be varied ; it consists in great part of Diatomem 
and of organic matters in course of decomposition derived 
from the fragments rejected by the animals of larger size 
upon which we find them, and which belong to all classes-*- 
Crustacea, Mollusc*. (oysters, mussels, &c.), Ecliinoderms, 
Acalcphwe, Hydroids, Corals, llryozoaus, Sponges, &c. The 
young of many species may be regarded as parasites } feeding 
almost exclusively upon organic matters, especially the ova 
of Copepoda, and attaching themselves to other animals to 
profit by what falls from their table. The adults on the 
contrary lead a vagabond life, and seek in preference the 
Diatoms which they find in abundance attached to the fronds 
of Alga). 

We find the Halacarkbe from the zone of stranded Alga) 
to a deptli of 30-50 fathoms; but it is in the Laminartan 
zone , or more exactly in the zone of the Corallines and Red 
Alger , that they arc most abundant, at depths of 5-10fathoms* 
Very few are found upon the brown Aigtn (Fucaccm); on. 
the other hand they are numerous and varied ^specifically 
upon the red and calcareous Algae (Floridea* and Corallinm). 
Upon the great rocky bottoms destitute of vegetation we 
meet with types ( Scaptognathus , Coloboceras) which are want¬ 
ing everywhere else. Their geographical distribution, 
although in general pretty extensive, presents some remark¬ 
able peculiarities; thus, the genua Agaue, an essentially 
southern type, widely diffused in the Mediterranean and 
extending to the southern hemisphere (Tierra dtd Fuego), does 
not appear to advance in the ocean to the north of the mouth 
of the Loire, and is wanting in the North Sea and the 
Baltic* 

The distinction of the species in this group presents great 
difficulties in consequence of the great uniformity of the type, 
of variations of colour due to the kind of food, and of this 
peculiar fact, whieh it is important to mention, that the 
nymphs } before their last moult, already present a rudiment of 
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the genital organ (H. Lohraann). The legs Are generally 
shorter in the nymphs, which have in each limb one joint 
hot* than the adults. Otherwise the construction of the 
rostrum, tarsi, and dermal plates is very nearly the same as in 
the adult. 

Many individuals at the moment of their capture have the 
body and limbs iucrusted with a 801*1 of mud, m the midst of 
which Acinete are sometimes fixed in considerable numbers. 


Synopsis of the Oenera and Species of the 
Family Halacaridee. 

Genus Rciomboonathus, Trt. 1888. 

Troueosart (71, November 1888, p. 754 

Alttes, Lohmunn (8), December 1888, p. 51. 

Paehyynatkut, pt., Gonse (1 ), 1855. 

Char. Rostrum short, conical, with the maxillary palpi 
lateral, applied closely along the mandibles, which are termi¬ 
nated by a hooked claw. Tarsus separated from the double 
terminal claw by an additional cylindrical, slender, and more 
or less elongated joint. 

Seven species, of which four occur on the Freneh coasts. 
Most of them are of a greenish-black colour, of small size, 
and of a short, thickset form. 


1. Rhombognathus pascens. 

Ateles paeeens, Lokm, (8), p. 64, figs. 04, 70. 

Char. Claws angularly recurved; additional piece of the 
tarsus produced in the form of a hook only in the anterior 
feet. Cox® of the first pair of legs united into a single 
ventral plate. Ocular plates with only a single cornea. 
Total length 0'35 millim. 

Sab. Atlantic coasts, France: Baie de Port-lin, near Le 
Qroisic, upon Btranded red Alg® (E. Chevreux), rather rare. 
Shore of the Channel, Etretat (Mile. C. Trouessart). Baltic, 
Kiel (. Lohmann ), upon sandy shores, living and stranded red 
Alg®. 


2. Rhombognathus Seahami. 

Pachygnathtu Seahami, Hodge (2), I860. 
jtietee Seahami, Lohm. (8) p. 57, figs. 88, 94. 

Char. Claws angularly recurvedj additional piece of the 


* Four, instead of fee as in tbs adult. 


13* 
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tarsus hooked in all the fiet. Coxes of the first pair united 
into a single ventral plate. Claws with a simple comb . Ocular 
plates having only a single cornea. Total length 0‘37 millim. 

Hah . Atlantic coasts: France, Le Croisic, Pen-bronn 
and Port-lin ( Chevreux) , upon Corallines, brown Algco, and 
stranded Algas. Very common evetywhere ; the most widely 
distributed species of the coast of Le Croisic, Shores of the 
North Sea; England, Seaham Harbour, littoral zone. Shores 
of the Baltic, Kiel {Lohmann) , region of Red Seaweeds, 


3, Rhombognathus setosus. 

Aides setosus , Lohm. (8), p, 58, fig's. 79, 80. 

Char. Claws recurved like sickles ; additional joint of the 
tarsi with no hook ; anterior margin of the epistomial plate in 
the form of a hood entirely concealing the rostrum. Coxa* of 
first pair well separated, forming a narrow chitinous band on 
each side. Ocular plates witli the cornea simple. Total 
length 032 millim. 

Hab. Shores of the Baltic, Kiel ( Lohmann ); sandy shores. 


4. Rhombognathus nigrescent. 

Pachygnathm nigrescent, Brady (4), p, 26, pi. iv. tigs. 4, 5. 

A fetes nigrescent, Lohm. (8), p. 60. 

Char. Claws angularly recurved and furnished with a double 
comb , without latcial teeth; additional joint of tarsi furnished 
with a hook on all (?) the feet. Ocular plate with the cornea 
simple. Size very large, double that of the other species. 
Total length 0*72 millim. 

Hal. A single specimen found in England by Brady in a 
pool of fresh water on the rocks (Northumberland). 

5. Rhombognathus notops. 

Pachygnathus notops , Goaae (1), p. 305, pi. 'tiii. figs. 1-4. 

Aides notops , Lohm. (8), p. 62, ngs. 89, 94. 

Char. Claws recurved like sickles , with a lateral tooth, but 
without a comb; additional joint of tarsi without a hook ; 
epistomial plate leaving the rostrum exposed ; ocular plates 
furnished with a double cornea. A plumose hair on the tarsi 
of the first pair of feet. Total lengtli 0*35 millim. 

Hah. Shores of the Ocean. France: Le Croisic. Pen- 
bronn ( Chetrreux) } on Corallines ( Corallina officinalis) and 
green Algse, pretty common. British coasts; Shetland 
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Islands, Ilfracombe {Gosse), littoral zone. Baltic, Kiel [Loh- 
mann), region of Bed Seaweeds. 


6 . Rhombognathus magnirostris. 

Tronoasart (10), Le Naturaliste, August 1889, p. 181. 

Char. Like R. notops, bat larger and stouter; additional 
joint of the feet much elongated, not hooked. Rostrum large 
and broad. Kpistome cut off squarely at the level of the 
base of the palpi. Logs with long and slender setio. Two 
plumose hairs well developed on the third joint of the four 
pair8 offset. Comb of the accessory tooth of the claws broad 
and strong. Total length 04/5 raillim. 

llab. Shores of the Mediterranean, upon the Corsican 
Moss (Qigartina helminthooorton) and the Corallines and Red 
Seaweeds collected in the same localities and confounded 
undor that name. 

R. magnirostris , var. plumifer, var. nov. 

Differs from the type by the presence of a third feebly 
plumose hair on the tniid joint of all the legs. The other two 
strongly plumose. Total length O'.'iH milhm. 

Hah. Shoies of Tierra del Fucgo: Saddle Island (Cape 
Horn), upon Seaweeds (Codium fragile, Ocramium Dozii), 
collected by M. Hariot (Mission du Cap Horn). 

7. Rhombognathus minutus. 

Paehygnathu minutus, Hodge (2), 1800. 

Ahtei rmmitus, Lohm. (8), p. 66. 

Char. Claws falciform, pectinated, with a lateral tooth; 
additional joint of tarsus hooked. Ocular plates with a double 
cornea. Size small? (species imperfectly known). Total 
length 0*28 millim. 

Bab. English coast; Scaham, Northumberland {Hedge ); 
littoral zone. 


Genus Simognath us, Trt., 1880. 

Trouesaart (0), p. 1170, & (10), p. 102. 

Vadhygnattuus, pfc, Brady (»), p. 800. 

Char. Rostrum short and broad, with maxillary palpi 
touching each other above, applied to one another in the median 
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line, passing beyond tho mandible* and the hypostome, their 
extremities being directed downwards (and not inwards, as in 
Rhombognathus). No additional joint in the tarsus; legs of 
six joints. 

By the arrangement of the parts of the mouth, this genua 
approaches Leptognathus rather than Rhombognathus . It 
may be regarded as a Leptognathus with a much shortened 
rostrum. A single known species. 

1 . Simognathus sculptus. 

Pachygnathus seulptus, Brady (8), p. 806, pi. 42. tigs. 1 0. 

Simognathm sevlptva, Trouwaart (0), p. 1170, & (10), p. 102. 

Char. Legs nodose, with angular joints, especially the 
penultimate joint of the anterior pair, which is armed with a 
strong spine at its posterior and inferior angles. Claws not 
pectinated; those of tho anterior feet stronger and loss re¬ 
curved than those of the other feet. All the plates of the 
cuirass (except the sternal and ventral plates) strongly pitted, 
as also the hypostome and tho first three joints ot the legs. 
Total length 0*42millim. 

Halt. This fine species appears to occur only upon rocky 
bottoms, at depths varying from 10 to 50 metres. Shores of 
France: Rocners de Basse Kikcrie (ucar Le Croisic), 
(hedging by means of swabs (Chevreux), a single individual. 
English coast: Durham and N. Yorkshire, Robin Hood’s 
Bay {Brady), at 35 fathoms. 

Genus Coloboceras, gen. nov. 

Char . Rostrum cylindro-eonical, with lateral palpi parallel 
to the sides of the rostrum, formed of three joints —tbe first 
short, the second fclnee times as long; the third rather short, 
conical, terminated by a small point. Mandibles styliforto, 
terminating in two long setsa. Legs of five joints. 

This new genus approaches llatacarus more than any other 
genus, and may be regarded as forming the passage between 
Rhombognathus and llalamrus . It differs essentially from 
the latter by its palpi, which have only three joints, the third 
and fourth appearing to be soldered into one. Only one 
species known. 


1. Coloboceras longiusculus, sp. n. 

Char . Body elongate, of a garnet-red colour, nearly black} 
the legs of a lighter red, much shorter than tho body, slightly 
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nodose, with the claws terminated by two teeth, the larger of 
which is inserted nearly at a right angle; destitute of a 
ciliated comb. Rostrum small, with the epistomc cut squarely 
at the base of the palpi, the hypostome prolonged into a bt» 
valve spatulifonn furrow, within which the mandibles slide, 
each terminating in a long seta, which passes beyond the 
rostrum. Anus terminal. Total length 0'50 million. 

Hab. Shores of Frances Roches ae Castouillet (near Le 
Croisic), by dredging with the aid of swabs ( Ohevreux) ; two 
individuals. 


Genus IIalacauus, Gosse, 1855. 

Halacarus, Crosse (1), p 27. 

Halacarus, Ltyndoynathut, and Leptopsalis, Trimeattart (7), p 753. 

Char. Rostrum elongated, cylindro-conical; palpi free, 
parallel, Artlcnlated upon the sides of the rostrum, composed 
of four joints, of which the third is much shorter than the ter¬ 
minal joint, which is strongly conical, elongated, often styli- 
form, and furnished with three diveigent set re ujion its inner 
margin ; second joint the longest of all. Hypostome in the 
form of a more or less elongated bivalve furrow, triangular or 
truncated in front. Mandibles (ehclicene) terminated by a 
single finger, generally hooked. Claws of the feet inserted 
directly upon the tarsus without any additional joint. 

The number of species of this genus is already considera¬ 
ble, at least seventeen, eleven of which occur upon the French 
ooaats. This is the reason that we attempted to subdivide it 
by forming the genera Copidogmthus and Leptopsalis, the 
former founded upon a species (C. glyptoderma) in which the 
mandibles are very strong, and terminate in a straight, knifo- 
ehaped finger with a serrated Made. But a thorough exa¬ 
mination of several allied species having shown this cha¬ 
racter to be rather variable, wo have preferred to reunite 
this species with the genus Halaearus proper. The genus 
Leptopsalis includes two species in which the last joint of the 
poupi is bifid, simulating a little forceps; this character seems 
to be of sufficient importance for us to retain this group as a 
subgenus. 

Subgenus ITalacaeus, proper. 

Char. Last joint of the palpi terminating in a single 
point. 

In the enumeration of the species we shall follow the order 
and arrangement adopted by M. Lohmann in his Mono- 
graph (8). 
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Gnoirr A a .—Rostrum small, triangular, conical, with rather 
short palpi, the last Joint conical at its point only , and 
very little longer than the penultimate. A single exotic 
species, which, by the shortness of its palpi, approaches 
the genus Coloboceras. 

1. Tlalacarus parviroatris f sp. n. 

Char . Rostrum presenting the characters of the group; 
palpi with the last joint cylindrical for four fifths of its length, 
and terminating suddenly in a very small point. Ilypostomo 
groovc-like, constricted in front, truncated at the level of the 
base of the last joint of the palpi. Epistome presenting an 
obtuse, rounded projection at tlie level of the base of the 
rostrum. Anterior legs shorter and more robust than the 
posterior, with the second joint inflated, and the fourth nearly 
triangular, furnished with a spine beneath; claws with no 
ciliated comb; no ungueal groove on the tarsus. Dermal 

J lutes finely punctured in indistinct rosettes. Total length 
•40 millim. 

Hab. On seaweeds from New Zealand sent to the Museum 
at Paris (M. Hariot). This species is, in all rcBpects. very 
distinct from the two species described by Chilton, which will 
be mentioned further on. 

Gboup A.—Rostrum narrow, with the lateral margins parallel 
as far as the basal region; hypostome compressed, longer 
than the basal part or the rostrum ; third joint of the palpi 
bearing at its antero-internal angle a very fine spine 
directed obliquely forward; fourth joint sabre-shaped* 
Sexual aperture projecting in the form of a bivaJved bulb* 
Two Bpecies. 

2. JJalacarus Mur my i. 

Lohmann (8), p. 70, tips. 83, 86. 

Char. Those of the group; anus terminal. Legs slender, 
the posterior very long; claws much elongated, pectinate; no 
ungueal groove on the tarsi. Dermal plates feebly developed* 
Ocular plates with a single cornea, and in the inner angle a 
large pore* with a small chitinous plate behind it. Ml the 
hairs of the legs very long and very slender , not spinous. Total 
length 0 , 52-0 , 57 millim. 

Hab. Baltic, Kiel {Lohmann) , in the region of Red Sea* 

* To see these details of the chitinous cuirass of the Halacaridce it is 
indispensable to treat them with a more or leas concentrated solution of 
potash, which renders them colourless and transparent. 
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weeds on the Florida®, sponges, and Piastres, at a depth 
of about 12 fathoms. 


3. Ilalacarus levipes. 

Troueaanrt (10), Le Naturalists, p. 102. 

Char. Very similar to the preceding species, but differing 
from it in the presence of spinous hairs , mixed with the long 
slender hairs, upon the anterior legs. Hypostome leas com* 
pressed, elongate triangular. It is perhaps only a southern 
variety of H. Murrayi. Total length 0*50 rniilim. 

Bab . Shores of the Mediterranean. A single individual 
found upon Corsican moss ( Oigartina helminthocorton). 

Group B.—Rostrum triangularly conical, with the apex 
directed forward; hypostome shorter than the basal part 
of the rostrum, with no constriction at its base. Last 
joint of palpi conical, more or less pointed, but not 
stylifonn, Genital aperture in the form of an oval frame, 
differing but little in the two sexes. 

Subgroup 1.—Body compressed, abdomen elongated as in the 
preceding group, flanks parallel to the level of the inser¬ 
tion of the legs. 

4. Tlalacarus floridearum. 

Lohmonn (8), p. 72, figs. Ill, 115. 

Char. Anus terminal; third joint of palpi furnished on its 
inner margin with a thick, non-setiform spine. Ocular plates 
with no cornea ; third joint of first pair of legs bearing only 
throe hairs planted in a triangle upon the most inflated part. 
Claws ciliated. Dermal plates pitted except the sternal plates. 
Total length 0 , 45-0 , 50 millira. 

Bab. Baltic, Kiel (Lohmann), region of Red Seaweeds, on 
Floride®, at depths of 3-12 fathoms. 

5. Balacarus balticus . 

Lehmann (6), p. 73, figs. 303, 120. 

Char. Anus terminal; third joint of palpi furnished with a 
strong spine upon its inner margin; third joint of first pair of 
legs having two dorsal setw behind the triangle formed by the 
three hairs inserted about the middle. Ocular plates with a 
large cornea. Bpistoraial plate with a nearly straight ante¬ 
rior margin. Claws not ciliated. Tarsi with a slightly deve- 
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loped ungueal groove. Dermal plates pitted only on the book. 
Total length 0*60-0*65 millim. 

Hah . French coast: Pas de Calais, at Wiraereux ( GHard f), 
upon Eudendrium capillars; Le Croisic (Chevreux), upon 
Bryozoa {Alcyonidium hirsutum) f and Baie de Port-1 in upon 
FactiH serratus. Baltic : Kiel ( Lohmann) 9 region of Red 
Alga?, at 12 fathoms. 

6 . Tlalacarus striatus . 

Lohmann (8), p. 74, %. 117. 

II. mermts, Trouesaart (7), p. 764 

Char . Anus terminal. No spine on the third joint of the 
palpi . Ocular plates narrow, without cornea. Dermal plates 
pitted only on the back. Claws pectinate. No ungucal 
groove on the tarsi. Total length 0*62-0*70 millim. 

Hah. French coasts : Le Croisic (Chcvreua), Laminnrian 
zone, upon Corallines ; Baie de Port-iiu and open coast upon 
Corallina officinalis. North Sea, upon Thuiaria Thuia } off 
Newcastle-on-Tyne (Giard). Baltic: Kiel {Lohmann) % re¬ 
gion of Red Algae, at 3-5 fathoms. 

Subgroup 2.—Abdomen short, with a semicircular outline 
posteriory; flunks swelled, convex, and not parallel. 

7. Ilalacarus spinifer . 

II. deno^m*, pt, Troues«nrt (7), p. 764. 

II. globoHMi Troueweart, MS., foe. cit 

H. Bjpintfet , Lohmann (8), p. 76, tigs. 101,102. 

Char . Palpi with the third joint furnished with a strong 
spine on its inner margin; third joint of first pair of teg* 
armed with two spines behind the triangle formed by the 
dorsal setae. Claws of the first pair very short and very 
stout; all the daws pectinate. Ocular plates with cornese. 
Epistomial plate produced into a point above the rostrum* 
Anus terminal. 

The adults are generally of a dark colour (brown, more or 
less blackish); the young and the nymphs arc light-coloured, 
yellowish, or of a more or less lively coral-red. It is the 
largest species known in the family, and one of the commonest 
on our shores. Total length 1*00-1*10 millim. 

Hah . French coasts: ras de Calais, Wiraereux lGwd)^ 
upon the byssus of mussels, on Lascea ruj>ra and Eudendrium 
capillare ; canal from Caen to the sea {Le Sindohai) in brackish 
water, on Hydroids; Atlantic coast; Le Croisic {Cksv* 
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mac) upon Algae (Corallines &e.), very common. Baltic: 
Kiel and Gotland ( Lohmann) upon Bed Seaweeds (at 12 
fathoms) and on Green Seaweeds. 

8. Halacarue ctenopus. 

H. ctenopus, G«*se (I), p. 28, pi. iii. figs. 0-10; Brady (3), p. 310; 

Lohmann (8), p. 77. 

Char. Like the preceding species, bat smaller and more 
elongated, and never presenting the dark colour 6t the adult 
H. spinifr. Epistome with an acute anterior point. Claws 
of the first puir very similar to those of the others. Claws of 
the third and fourth pairs destitute of ciliated combs , while 
those of the other two pairs (2 and 3) are provided with thorn. 
Anus terminal. A notogastric plate. Ungueal groove but 
slightly developed, as in the preceding species. Total length 
0'80 imllim. 

Hab. French coasts (rare): Le Croisic ( Cheoreux ), on 
floating seaweeds. Coasts ot England and Ireland, the Shet¬ 
land islands, Scilly, &c. ( Oosse , lirady) , at depths varying, 
according to the localities, from 7 to 85 fathoms (littoral, 
Lamination and Coralline zones). 

9. Jlalacarus actenos, sp. n.* 

Char. Very like the preceding species, but all the claws 
destitute of ctliated combs. _ No notogastric plate. Epiatomial 
plate terminating behind in a triangle. No ungueal groom 
on the tarsi. Total length from 0’65 millim. (male) to 0‘75 
millira. (female). 

Hab. French coasts (Atlantic), scarcer than H. spiniger, 
but more generally distributed than H. ctenopus: Le Croisic 
(Ckeoreuor), Baie dc Port-lin, on Fucus serratus ; Arcachon, 
on oysters ( Trouessart ); Saint Jean-de-Luz (Neumann) , on 
Algsi (a male individual more brightly coloured (orange-red) 
and with shorter limbs than the males from Le Croisic). 

10. Ualacarus Ilarioti, sp. n. 

Chur. Epistomial plate forming a very obtuse angle in 

* This species may perhaps be the Ualacarus ctenopus? of Orube (if. 
fcontispims in the text), found by that naturalist at ItoscofE (Abhandl. 
aohles, ties. Nature. 1838, prp. 128.124) and described as resembling 
AT, ctrmpus, but with non-pectmate claws. However, Urube aaya formally 
that he did not see, on the penultimate joint of the palpi, the short and 
strong spins which characterizes H. actenos as well aa 11. ctsmpus. 
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front. All the claws pectinate, those of first pair like the 
others; a well-developed unguent groove on the tarsi. Man- 
dibles slender, with a feeble claw. A well-developed noto- 
gastric plate. In other respects like the preceding species* 
Total length (V70 millim. 

This species is dedicated to M. Hnriot, the botanist attached 
to the “ Mission du Gap Horn,” who collected it at the same 
time as the Algae of that region. 

IJab, Shores of Saddle Island, Cape Horn (Hariot), upon 
Algas (Codium fragile). 

Subgroup 3.—Form of the rostrum and palpi as in the pre¬ 
ceding subgroup, but the third joint of the palpi without 
the internal spine. Plates of the cuirass greatly de¬ 
veloped and strongly sculptured as in the following 
subgroup. Sculpture of the notogastric plate forming 
longitudinal lines. Epistomial plate cut square in 
front, leaving the rostrum exposed. 

11. flalacaru8 Fabricit . 

Lohroann (8), p. 70, fig's. 81, 82. 

Char. Ocular plates wide, furnished with a very visible 
cornea. Median spine of the penultimate joint of the first 
and second pairs of legs finely pennate and furnished with a 
tubercle at the base. Epistomial plate rounded in front. All 
the claws pectinate; tarsus with a slightly developed ungueal 
groove. Anus terminal. Total length 0'52 millim. 

IJab . French coast: Arcachon (Trouessart), on oysters$ 
shores of the Mediterranean (Trouessart), on Corsican moss* 
Baltic: Kiel (. hohmann ), on fixed and floating Green Algtt 
and on Red Algea (at 12 fathoms). 

12 . Halacarus hricatm , 

Lohmaxm (8), p. 81. 

Char. Ocular plates wide, with the cornea apparent* 
bpvne of the penultimate joint not pennate and without a 
tubeicle at the base. Otherwise like the preceding species. 
Total length 0*40 millim. 

Bab . Baltic; Kiel ( Lohmann ), upon Red Alg® at 12 
fathoms. 


13. Halacarus glyptoderma. 

Copidoynathus glyptoderma, Trouessart (7), p. 754. 

Char. Like the preceding species, but the hypoetome square, 
truncated , wider and shorter Uian that of H* foricatus, Man- 
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.diblea stout, terminated by a straight nail in the form of a 
serrated knife-blade. Spine of anterior feet not pennate. 
Epistomial plate much developed, with three impressions 
sculptured in relief, one on each side and one in front. 
Total length 0'50 millim. 

Uab. Atlantic coast of France: Marenncs (Charente- 
Infdrieure), upon oysters ( Trouessart ). 

14. Halaoarua Lohmanni , ap. n. 

Char. Like the preceding, especially U. Fubricii. Anterior 
legs stouter and shorter than the posterior , with the margins of 
the joints angular beneath ; tarsus with a well-developed 
uugucal groove. Total length 0'40 millim. 

This species is dedicated to Dr. 11. Lohmann, author of the 
monograph of the Halacaridm of the Baltic. 

Uab. Shores of New Zealand; upon Alg® sent to the 
Paris Museum ( Ilariot ). 

Gboup C.—Rostrum with the base wide and constricted; the 
hypostome short, forming with the rostrum a reversed 
heart; cuirasB complete, the stiongly sculptured plates 
only leaving between them a linear space. Last joint of 
the palpi slender, elongate, styliform. 

15. JJalacarus rhodostigma. 

UOsee (1), p. 27, pi. iii. figs. 1-6; Lohmann (8), p. 83. 

Char. Claws of the feet destitute of lateral teeth and 
ciliated combs. Tarsi with no uugucal groove. Cuirass com¬ 
plete, covered with pointB in rosette not forming more salient 
patterns or longitudtnal streaks. /Secondjoint of the anterior 
legs inflated. Total length 0'35-0*40 millim. 

Bab. French coast: Arcachon, Marenues ( Trouessart ), upon 
oysters (common). English coasts: North Sea (Northum¬ 
berland), Channel (Weymouth, Gosse) ; littoral zone of laami- 
nariee and Corallines. 

16. Halaoarus gracilipes t sp. n. 

Char. Claws destitute of lateral teeth and of combs as in the 
preceding species. No ungueal groove on the tarsus. Cuirass 
complete, with a sculpture forming perfections and longitu¬ 
dinal lines, finer upon the epistomial and notogustric plates. 
Second joint of the anterior Jimbs not more inflated than that 



188 Dr. E. L, TTouess*xt-~Bywptiodl Revision 

of the other legs, which are all slender with cylindrical joints. 
Total length 0-40~0-4/> raillim. 

Hab. French coasts: Lc Croisic (Okevrour), upon Lascsa 
rubra ; Roches de Oastouillet, by dredging with swabs; Medi¬ 
terranean ( Trouessart) , upon Corsican moss ( Oigartina kelmin- 
tkoaorton ). English coast: Scilly Islands (in a preparation 
communicated by Mr. Brady, mixed up with Halacarus 
ctenopus). 

17. Halacarus oculattis . 

Hodge (2); Lohmann (8), p. 82, figs, 07,68. 

Char\ Like the two preceding, but rather more elongated: 
second joint of anterior limbs inflated. Claws furnished with 
a lateral tooth and a ciliated comb . Cuirass with a sculpture 
forming projections and lines as in the preceding species. 
Total length 0 , 38-0*42 millim. 

Hob. French coast: Arcaohon (Trouessart), upon oysters. 
English coast: North Sea, Seaham {Hodge). Baltic, Kiel 
( Lohmann) ; region of lied Algss and of floating seaweeds. 

18. Halacarus gtbbus , sp. n. 

Char. Legs very nodose , having tho second and fourth 
joints inflated on the four pairs, but especially on the anterior 
pairs; claws not pectinate , but furnished with a small slender 
tooth. Epistomial plate presenting in the middle a strong 
oblique pyramidal crest , the point of which is confounded With 
the anterior point of the plate, thus forming a sort of boss or 
hood which projects in an acute angle above the rostrum . 
Cuirass presenting projections and lines with distinct punc¬ 
tuation, as in the preceding species. Total length 0 # 40~0*4fr 
millim. 

llab. French coast: Le Croisic ( Chevreux ), Roches 4c 
Castouillet, by dredging with swabs. 

Subgenus Leptopsalis, Trt., 1888. 

Genus Lej/topsal w, Trouessart (7), p. 754. 

Char. Rostrum elongated, with the palpi slender, parallel, 
the last joint terminated by a double point; hynostome forming 
a narrow spatuliform groove , attaining the base of the last 
ioint of the palpi. Otherwise tho characters of the genua 
Halacarus proper. 

Two or three species. The type is Leptopsalis Ohevremi , 
Trt. 
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19. Sahcarus ( Leptoptalia ) hngipea. 

Trouessart (7), p. 764. 

Char. Facies of the nymphs of IlaL spintfer , but pre¬ 
senting the characters of the submenus. A small spine 
directed obliquely forward upon the inner margin of the 
pennltimatc joint of the palpi. Epistome cut squarely in 
front. Legs long, cylindrical; claws pectinate^ with a very 
feeble lateral tooth; no ungueal groove. Anterior legs with 
slender setm, sparingly spinous. Anus terminal. Total 
length 0*60 milhm. 

nab. French coast: Pas*de-Calais, Wimereux (Oiard), 
on the byssus of mussels. A single individual, 2nd nymph *. 

20. Halacarus (Leptoptalia) Cheoreuxi. 

Trouessart (10), p. 102. 

Char. Body ovoid-conical, with the anus terminal. Legs 
very nodose, with the penultimate joint pyriform. Epistome 
short, bilobate , with a median emargination. Rostrum much 
elongated, slender, and compressed; hypostome very long, 
thin, and spatuliform ; mandibles very slender^ nearly styli- 
form. Claws pectinate, with a small median piece. Tarsus 
with an ungueal groove. The variety from the Mediter¬ 
ranean has tlie penultimate joint of the legs rather angular 
than pyriform. The cuirass is nearly smooth. Total length 
0'80~0*90 millim. 

Hah. French coast: Le Croisic (collected in numbers by 
M. Chevreux, to whom the simeies is dedicated), Baie de 
Port-1 in on Red Seaweeds (Florida®), on Polysiphonia and 
on Aloyonidium hirsutum ; Baie de Croisic on Coraltina 
officinalis, Laminarian zone; Banc de Basse-Hergo on brown 
Alg®, &c.; Saint-Jean-de-Luz (Neumann) on Algee. Shores 
of the Mediterranean ( Trouessart) on the Corsican moss 
{Oigartina helminthocorton) f. 

* Another Hslacarid, taken by M. Ghcvrcux at Le Croisic upon Sponges 
{Uaikhnndria pemieea), greatly resembloa this species and haa the extre¬ 
mity of the palpi bifid j but the hypostome is lees spatuliform, the hairs 
of the anterior legs are spinous, as fn H. spinifer, and there Is an ungueal 
groove. 

t A third species would appear to take its place in this subgenus, via. •— 
BaUtearut olivactut, Urubeu AbhandL schl. ties. Nnturw. 1808, p. 121, 
pi. ii. fig. 3. This species, which we know only from Grube’s figure and 
daeripUoB, approaches LiptopsaKs Ghewtuxi in the form of its rostr um 
and legs. Obtained by Grube at the island of Bats, near Roecoff. 



168 Dr. £. L. Troucssart— Synoptical Revision 

Genus Agaub, Lohmann, 1889. 

Lohmann (8), p, 85. 

Char . Palpi articulated laterally to the rostrum, elongated, 
mobile, third joint scarcely shorter than the last one } which is 
conical and bears some short setae. Otherwise the characters 
arc those of llalacarus proper. 

M. Lohmann (l. c.) has taken as the type of this genus the 
llalacarus parvus of Chilton *, a species from New Zealand 
which is known to us only from the description and figure 
given by the last-named author. 

But this description and figure leave some doubts as to the 
true affinities of this species, which might well be a Lep- 
topsalis . In consequence of this M. Lohmann (in Utterxs) 
has kindly agreed with us to take as the type of the genus 
Agaue brevipalpus ? Trt., a specieH from the Atlantic and 
Mediterranean, which distinctly presents the characters of the 
genus as indicated by M. Lohmann himself. 

This genus, which is essentially southern (as it does not 
advance towards the north beyond the mouth of the Loire), 
includes, besides H. parous } four species, of which three arc 
European. 

1. Agaue brevipalpus . 

Trouossaxt (10), p. 181, 

Char . llostrum elongated, with a broad conical base, and 
with the anterior region (starting from the base of the pal^i) 
uairow and compressed; hypostornepassing beyond the j point 
of the palpi ; third joint of the palpi bearing a short and 
blendci spine diieeted forward. Epistome terminated in front 
by a very obtuse point . Anterior legs more robust than the 

♦ Chilton, l c. (0), describes two species ofllalacarid® from the show 
of New Zealand, viz.:— 

1, llalacarus parvus 9 Chilton. 

Agaue parva, Lohmann, l. c. p. 86, 

Char. Lpistomial plate cut squarely, slightly rounded in front. Claws 
{tectinato, uirnished with a large lateral tooth: an ungueal groove. First 
pair of legs with closo-eet tactile hairs. Total length 0*70 millitn. 

Hah. New Zealand, Littleton Xlarbour, littoral zone. 

2, Hulacai'us trunetpes , Chilton. 

Char . This species is remarkable for the great development of the 
ungueal groove of the tarsus, within which the claws can be withdrawn 
and comjdetely concealed, in such a way that Chilton supposes that they 
do not exist and are replaced by simple naira. 

ISarne habitat. 
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other*, bearing large prickles with blunt or turned point*. 
Claws not pectinate, with no median piece* Tarsi with no 
ungueal groove. Anus terminal. Dorsal plates not well- 
developed, separated by a wide space of striated and shagreened 
shin . Total length 0*53 mi Him. 

Hah. French coast: Areaohon ( Trouessart ) on oysters, 
Le Croisic ( Ohevreu#) on Red Seaweeds (Floridea), Bale da 
Port-lm. Mediterranean {Trouessart) on the Oorsioan moss 
(Oxgartina helmintkocorton ). 

2. A gam hirsuta . 

Trouessart (10), p. 181. 

Char . Like the preceding species, but larger and more 
robust. Legs of the first pair very long and very stout j twice 
as thick as the others, with very stout blunted prickles. 
Epistom* acutely pointed . Rostrum short and stout, with the 
hypostome shorter than the palpi, deeply bilobed. Claws of 
the mandibles recurved and very stout. Last joint of the 
palpi short, acutely pointed; third joint furnished with a 
stout short spine, directed inwards or somewhat oblique. 
Claws briefly pectinate in a serrate for m, furnished with a very 
stout unidentate median piece. Two rows of stout setm on the 
back. Total length 0*70-0*75 raillim. 

Hah . Shores of the Mediterranean on the Corsican moss 
( TSrouessart), 

8 , Agaue microrhyncha* 

Trouessart (10), p. 181. 

Char . Like the two preceding in general form, hut with a 
short, small, and feeble rostrum . Epistome obtuse. Claw* 
pectinate, except those of the first pair, with no projection at 
the median piece. Dermal cuirass complete , the dorsal plates 
having only a nearly linear space between them. Total 
length 0*43 millim, ^ 

Bab* Hhores of the Mediterranean on the Corsican moss, 
with the two preceding species (Trouessart). 

4. Agaue cryptorhyncha, sp. n. 

Char. Similar to A . hirsuta, but with the anterior legs 
scarcely longer and a little stouter than the others, second and 
fourth joints armed with large blunt prickles. Two stout 
poiuted prickles below the penultimate (4th) joint of the second 
pair of legs. Sostrum in great part concealed beneath the 
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evislcme, of which the anterior margin* out squarely and a 
little rounded, advances as far as half the length of the 
second joint of the palpi- Inward spine of third joint very 
slender. Claws pectinate except the first pair; tooth of the 
median piece appearing to be inserted beneath the tarsus m 
the foim oi a short spine (except in the first pair, where it is 
in its normal position, as in A. hirsuta). Plates of the 
cuirass finely punctured, leaving little space between them. 
Total length 0*68 millim. 

Hab . Shores of Tierra del Fuego, Cape Horn ( Hanot ), 
upon Algffi (Ceramium Dozii). 

Genus Soaptognathus, gen. nov. 

Char , Rostrum large, separated from the body by a well- 
marked constriction, pyiiform as in the genus Leptognathus. 
Palpi very stout, arranged laterally , widely separated from 
each other , and constructed to act horizontally one opposite to 
the other ; second joint very long and very stout, armed at its 
extremity with a stiong double spine directed inwards ; third 
joint null or veiy small ; fourth bent downwards, very 
slender, styliform. Epistome very short or null, leaving the 
rostrum exposed. Hypostome very long, attaining the ex¬ 
tremity of the second joint of the palpi, strongly spatuliform* 
Mandibles very long and very slender, with the point straight 
styliform. 

Only one species known. Notwithstanding the resemblance 
presented In' this type in the general form of the rostrum to 
the genus Leptognathus ) it differs therefrom essentially in the 
structure of the parts of the mouth. The palpi, with the 
second joint very robust and furnished with an inwardly- 
directed tork at its extremity, constitute organs of prehension 
evidently intended to act in the horizontal and not vertical 
direction. On the other hand the very slender mandibles can 
act only in an antero-posterior direction by sliding in the 
groove of the hypostome. 

1. Bcaptognatkus tridens , sp. n. 

Char. Rostrum very large, nearly as long as the body; 
second joint of the palpi in the foun of a cubitus, of which 
the olecranon would represent the anterior extremity outwards; 
this extremity furnished within with a strong forked spine in 
the form of a mattock , forming, with the slender and pointed 
last joint, which is bent downwards, a sort of trident. Hypo- 
stouie transparent, dilated in front in the form of a T. Legs all 




•leader, cylindrical, with feeble, uon*poctia«teclawa. Cuirass 
sottlptnrea bin the shut of a Crocodile, especially on the hue 
of the rostrum. Total length 0*75 millim. (rostrum alone 
0*80 millim.). 

Bab. Le Oroisic (Chevrem), Boohea de Castouillet, by 
dredging with ewaba. 

Genus Lkptoqnathits, Hodge, 1860. 

Leptognathus, Hodge (2); Lohmann (8), p. 66. 

Char. Rostrum very long, compressed, constricted at the 
base. Palpi articulated upon the dorsal surface of the ros¬ 
trum, along the median line, forming, with the elongated 
pointed hypostomc, a forceps, of which the movable branches 
(palpi) move vertically ; the second joints of the palpi touching 
each other throughout their length in repose. Claw of the 
mandible recurved. Epistomo very short, apparently replaced 
by the base of the maxillary palpi. Three species of this 
genus have been described. 

1. Leptognathus falcatus. 


Leptognathus falcatus, Hodge (2). 

Bhaphipnathtu falcatus, Brady (8), p. 807, pL xlii. figs. 7-10. 
Leptognathus falcatus, Lohmann (8), p. 89. 


Char. Epistome extending as far as the base of the palpi, 
between which it projects m the form of a small button. 
Anus projecting in a bulb-like form. Plates of the cuirass 
smooth. Total length 0'90 millim. 

Bah. French coast: Pas-de-Calais, Wimereux ( Qiard ), on 
Lasted rubra and Oorallina officinalis. English coast ( Hodge, 
Brady ): Laminarian and Coralline zones, Northumberland 
and Scilly Islands. 


2. Leptognathus marinus, 

Lohmann (8), p. 86, figs. 121,122. 

Char. Differs from the preceding species chiefly by its 
small size. Total length 0*60 millim. 

Hob. French coast: Le Croisic (Ohevreux), Grande Cote, 
on CoraUina officinalis, Baltic: Kiel (Lohmann), upon red 
and green Algae, at 12 fathoms. 


8. Leptognathus violacsus. 

Kramer, Arch, t Naturg. 1879. 

Char. This species appears to differ from the preceding 
only by its pitted cuirass. Total length 0*88 millim. 

Bab. Pools of Thuringia, upon Algm (Kramer), 
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Synoptical Table of the Genera of the Family Halacarid®. 


A* Rostrum short, triangular; 
four joints in the palpi, 
which are short, conver¬ 
gent. 


' Palpi lateral, separate . 

i Palpi touching above the ros¬ 
trum. 


1. ItllOllBOGWATHtTS, Trt, 

2. SlMOUNATHTJB, Trt. 


I" Only three joints in the palpi. 8. Coloboceeus, Trt. 


B. Rostrum elon¬ 
gate, not con¬ 
stricted at its 
base, with the 
palpi parallel, 


Four 
joints in'^ 
thepalpi. 


Joint 8 of 
palpi much 
shorter than 
joint 4. 


'Palpi termi-1 
nated by a> 
simple point.) 

Palpi termi¬ 
nated by a - 
, double point. 


4. Haiacabus, Gosse. 


Subg. Lepxopsalis, Trt. 


Joint 8 of pftlpi nearly as 
as joint 4. 



5. Agape, Lohm. 


C. Rostrum much elongated, | 
constricted at its base, pyri-^ 
form. 


Palpi lateral, widely separated, I 
appearing to bo formed of 
only three joints. j 

Palpi in contact above the ros- j 
trum, with four well-deve- 
lopea joints. ) 


8. ScAFroajUTHrs, Trt 


7. Leptoonathxjs, Hodge. 


XXVI .—The right Generio Namaofsome Amphipoda. 

By the Eev. Thomas E. E. Stebbing, M.A. 

In the * Annals and Magazine ’ for December 1868, Norman 
defined a new genus Helleria, with ffelleria coaUta, n. sp., 
for the type. By a slip either of the pen or of the presa tne 
superior antennas were said to be with, instead or without 
secondary appondage. That the superior antennas were much 
shorter than the inferior was made a generio character. 
Earlier in the same year, 1868, as was subsequently pointed 
out by Eaton, the name Helleria had been given by Euner to 
a genus of the Isopoda. The Amphipod genus, however, was 
left with its name unaltered until 1887. In that year 
K. Chevreux, having obtained specimens of both sexes of 
Norman’s species, renamed the genus Guemea , with a Latin 
rendering of the original definition. In this he retained the 
statement that the upper antenwe have an accessory flagellum, 
but omitted the character describing them as longer than the 
lower antennas, because lie found that this did not apply to 
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the female. In the same year, 1887, H. J. Hansen described 
his Prinassus Nordenskidldii , n. gen., u. sp., without giving 
any separate generic definition. His single specimen was a 
female, in which the upper antennas were rather longer than 
the lower, and had no accessory flagellum. There is every 
probability that his species is the same as Norman’s Uelleria 
coalita, and there can be no doubt that his genus is identical 
with that defined by Norman and Chevreux. Whether 
Ouernea or Prinassus should have the priority is not so easy 
to decide. Chevreux’s paper comes to hand as an u Extract 
du Bulletin de la BocuSk 4 Zoologique de France, t. xii. 1887,” 
and is dated on the cover as published in Paris, 1887. 
Hansen’s paper similarly comes to hand as a i{ Saertryk af 
Vidensk. Meddel. fra den naturh. Foren. i Kjohh. 1887,” 
and is dated on the titlepage as published in Kjdbcnhavn, 
1887. Extracts from the * Annals and Magazine ’have the 
great advantage of showing the exact month in which the 
description of a new genus or species has appeared, but in the 
extracts above-mentioned there is nothing to indicate which 
has the priority. It would be a decided boon if, in all publi¬ 
cations of the kind, this inconvenience could be remedied. In 
papers extracted from the reports, for instance, of our own 
British Association, there is in general nothing which de¬ 
cidedly shows whether they were published during the year 
in which they were read, or not till the following year. In 
the case of the Transactions of a Society for any given year, 
the presumption will be that they were not actually published 
till the year following, although in some instances parts of 
these Transactions may have been in fact issued while the 
year to which they refer was still current. It would save 
much trouble if u separate copies n were provided with an 
exact reference to the volume and paging of the work from 
which the excerpt is made, as well as with the true date, not 
of the reading, or not of that alone, but of the first actual 
publishing of the paper concerned. 

It may be of interest to English readers to know that the 
genus Eriopis f Bruzeltus, which Boeck identified with Niphar- 
gus } Schiddte, was reinstated in 1888 by the eminent Polish 
writer, Wrzesniowski, who found that the maxillae were dis¬ 
tinct in the two genera. It appears, however, from Scudder’s 
* Nomenclator Zoologicus,’ that Eriopis was preoccupied be¬ 
fore its use by Bruzelius, and therefore, as Opts was altered 
into Opisa , 1 propose to change Eriopis f Bruzelius, into Eri~ 
opisa. 

Dr. P. P. 0. Hook, recently appointed Director of the new 
Zoological Station at Helder, last year explained that his 
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Ortkopalame Terachellingii had proved to be identical with 
Microprotopus maculotus y a genus and species described by 
Norman in the 1 Annals and Magazine’ for December 1808, 
The genus Ortkopalame is therefore cancelled, 

M. Jules Bonnier has also, during 1889, discovered and 
pointed out that in instituting the new genus Dryope in 1862, 
the late Mr, Spence Bate was in error in attributing two 
branches to the last uropods, and that, in fact, the genus 
Dryope , of which the name was preoccupied, is identical with 
the genus Unciola , Say. The nropods in question are diffi* 
cult to observe, because, while above they are covered by the 
minutely scabrous telson, below they are almost concealed 
by the produced ventral plate of the sixth segment of the 
pleon. It tnay be questioned whether the inner branch of the 
third uropods in this genus is not rather coalesced with the 
peduncle than absolutely wanting. This is a point which 
some embryologist might decide. 

Of the species which Dr. Julius Vosselcr described last 
year among the Atnphipoda of Spitzbergen under the name 
^Amphitopeis dubia , n. sp.,” it may be said that there is great 
reason to regard it as identical with Amphithopsis glacialia^ 
Hansen, 1887, although Hansen docs not figure or mention the 
pair of apical setules which Vosscler notices and represents on 
the tclson. Hansen suggests that his species ought possibly 
to be referred to Boeck’s genus Laotkofa, because the lower 
antennae are longer than the upper. In Boeck’s genus, how¬ 
ever, it is the upper antennae that are longer than the lower. 
Further, in LaothoVs the first maxillae have a little one-jointed 
palp, while Vosscler, at least for his “Amphitojm* dubia” 
figures the first maxilla) as having a large two-jointed palp. 
Boeck himself says that Laothotis was preoccupied by Fabric 
ciu8 among Lepiuoptera in 1808, and therefore ought to be 
exchanged for some other name to stand among the Amphi- 
poda. Scudder give* “ Laothoe, Fabr. Lep. 1808, A and if 
this is correct, there will be no need to alter Boeck’s generic 
name, but figures of i LaothoU* Meinerti , Boeck, are, I believe, 
still a desideratum. 


BIBUOGBAPHICAL NOTICES. 

The flora of Suffolk. By W. M. Hum, LLJX, assisted by the late 
Chttbckill Babinqton, D.D., F.L.S, London: Gurney and 
Jackson, 1889. Pp. xxxiv, 1-508, 

In 1860 a * Flora of Suffolk 9 by the Rev. J, S. Henslow and & 
Skepper was published, the former of whom regarded himself as 14 a 
consulting but sleeping partner.* This, which was issued more ea 
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an imiuoement to others to add to, than as complete, is now followed 
op by the present work, which, none the less that the author regards 
it as not pretending 44 to be an exhaustive account of the botany of 
Suffolk/* is a great advance in the right direction, and Shows that a 
large amount of information has been gathered together and utilized. 

The book contains a Map of the County, introductory chapters 
treating of the Natural Features, Geology, Climate, Rainfall, And 
Distribution of Plante; a plan of the Flora, Books, MSS,, Herbaria, 
and Authorities; the Flora proper, with a chapter on Paboonto- 
logical Botany; Tabular View of the Species of Suffolk and adjoin¬ 
ing Counties; the flora of East Anglia and Holland compared; 
the Progress of Botany in Suffolk; Additions, Corrections, and 
Indexes, 

What are the features that make the flora of an East Anglian 
county specially interesting to the botanist? There are two, the 
Fens and Broads, and the remarkable district called the 44 brcok- 
lands.” W^e may dispose of the Broads by saying that they are 
probably not much altered so far os plaulr-lifo goes by drainage and 
are mostly 44 growing-up/* that is, becoming smaller by the growth 
of the surrounding vegetation, though thoy are nothing like boiani- 
cally examined. 

With the Fens the case is very different; in Suffolk a strip along 
the northern part of the county and perhaps a very small portion 
between Ely and Lakenheath is all that is in anything like a state 
of nature, such as Wicken Fen in Cambridgeshire at present ?>. 

The flora of the •* break-lands 99 is perhaps the most local and 
specialised in Britain; many of the species are quite oonfined to 
these sandy heaths and warrens, and not only do the plants point to 
a former maritime condition, but the birds and insects also, and it 
seems probable that there are yet other species to be found in early 
spring. 

The historical aspect of a flora is always of much interest; we 
cannot trace back our records more than three centuries with any 
oertainty. Mr. 1). Jackson has disposed of the supposed records by 
Sorihoniua Largos in Kent, and shown that they’ are mythical. Dr, 
Hiud says 44 in some pro-Reformation glass in Gislingham Church 
the columbine (Aqmieyia vulgaris) is represented ; similar flowers 
have been recently found ip the neighbouring parish of Yaxley by 
the Rev. W, H« Sewell, who regards the paiutiug as the record of a 
plant grown on the siwit in the fifteenth century or even earlier/* 

Of course this is, as the author observes, 44 a somewhat doubtful 
interpretation of an historical monument.” 

This is now not capable of proof, and the first record Dr. Hind 
has for Suffolk is the oca-Fea (Lathyrue » mritimus) by Coins (1555), 
quoted by Martyn in his ed. of Miller** 4 The Gardener’s and 
Botanist’s Dictionary/ followed by those frob Rev. Dr, Bullen 
(1662), Turner (1668), and Gerorde (1697), &o. 

Taking the flora as it is written, the Map shows the county 
divided into five botanical districts founded on the political divisions 
for parliamentary purposes. This see ms the mistake of an other- 
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wise admirable book; what possible connexion the two can have it 
is difficult to see. It may at onoe be admitted that the county is 
not one that lends itself to easy division by the river-basins, now so 
generally adopted. Where even some modification of this has been 
attempted in conjunction with other natural features (as in a late 
‘Flora of Finland ’) the result is better than hero given. 

Dr. Hind gives the one (and avlet) reason in its favour—the ease 
of finding them on any ordinary map. Three of the districts in the 
east ami the other two in tho west nearly fall into the E. und W. 
Suffolk of Mr. H. 0. Watson’s Topographical Botany, his division of 
tho county being the meridian of Greenwich, not a good one it must 
be admitted. 

The introductory chapters are very well done, but it is time that 
under Climate the highest and lowest tomporatures if given should 
be associated with what really affects plant-life, ». e. the aggregate 
amount of heat in summer and cold in winter, accompanied in the 
latter with some statistics of the snowfall; aguin, early spring tem¬ 
peratures are a great factor in plant-life, and especially April varia¬ 
tions ; tho writer has known Chuunel-Taland plants to survive 25° 
of frost in February, but succumb to 8° in April &c. 

The author (with his confreres) has consulted or had entrusted to 
him a largo number of local herberia, and, what is better, made 
good use of them. There seem to bo very few improbabilities in the 
Flora proper ; but under (Enanthe some revision is needed. It may 
very reasonably be suggested that (E. pimpinelloidts should be 
deleted and its localities in part relegated to <E. Lachen-alii and some 
perhaps to (E. silaifolia ? /Sisymbrium irio should surely have been 
starred as an introduction; this has probably been accidentally 
omitted to Sempervivum. Melampyrum sylvaticum can hardly be 
that species ; probably M. pratense , var. htans, Druoe, is really the 
plant found. The authority for (Saltapsis clubia. Leers, is not good 
enough to accept it as a Suffolk plant. Hen slow and Stepper's 
record for Lithospermurn porpareo-wrulturn is not mentioned; it 
was, however, hardly likely to have been a native at Bergholt. 

The absences from a flora are always of interest; but whon the 
county list and that of the adjoining counties is thrown into the 
tabular form consulting it becomes wearisome and the eye is apt to 
be misled. If tho tabular form must be given, a list added after, of 
all the wants of the county, with indications of their distribution 
around, condonaed as in Mr. Watson’s works, would bo of especial 
use. 

Of the absences (Enanthe crocata may be noted ; this is wanting 
in Cambridgeshire and a large portion of northern Essex, and, 
although given as a notablo one, is perhaps not so, as on present 
knowledge it seems absent from Holland, Belgium, and Denmark. 
Lathyrus montonus, Bernh. (Orobus tvberosus), is a much more 
remarkable absentee, though wanting in Norfolk? and Cambridge¬ 
shire. 

VoUtmoytion xosttrifolius and P. acutifolius can hardly be really 
absent, though doubtless they will (if found) be very rare and local. 
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Tho chapter comparing the flora with that of Holland induces one 
to wish that this had beon carried further, so little of such work 
has boon attempted in British local floras. Being the work of the 
late Dr. Babington, Dr. Hind probably did right in so leaving it; 
none the less it is to be regretted. One plant, however, stated to 
be absent from Holland is not so, i. o. Peiuxdanum paLmtnt, 
Mrench., but occurs in many parts abundantly; doubtless the slip 
has occurred from the Dutch botauistn putting it under the genus 
ThymUntum , Huffm. ; had it beon absent it would have been a 
remarkable fact, in distribution. Arenaria Irptoclados and Galium 
Vaillantii arc also Dutch species. 

The chapter on “ The Progress of Botanical Study in Suffolk " 
contains much interesting mattor and satisfactorily concludes the 
work. 

The writer would suggest that if a new edition is at any time 
undertaken a careful examination should bo mode of the material at 
Kew, in Smith’s and Winch’s herbaria at the Linneau Society, and 
in the British herbarium at the Natural-History Museum at Ken¬ 
sington ; in the first two there certainly is additional matter, and 
though very time-consuming, tho want, if known, may bo filled by 
some one. In those matters wo miss that kind and ever-hclpful 
botanist the lato Itev. W. W. Newhould. 

AHrnrit Biamcrr. 


The Fauna of British India, including CV ylon and Burnxa . Pub¬ 
lished under the Authority of tho Secretary of State for India in 
Council. Kditod by W. T. Bianvouu. Birds. — Vol. I. By 
Ei'gbxb W. Oaths. London ; Taylor and Francis. 

tii his able Preface the Editor of this scries justly congratulates 
Indian ornithologists upon tho acquisition of the services of tho 
author of ‘ Tho Birds of Burmah,’ a work which, from the excel¬ 
lence of its letterpress, deserves to be bracketed with Col. Legge’e 
% Birds of Ceylon/ From tho scientific point of view tho presont 
volume and tho two which are to follow will supersede the well- 
known and classic Jordon, although many old Indians, who care little 
for classification, will continue to dwell with pleasure on the badly- 
printed pages from which they received their earliest lessons in 
bird-lore. In this they Will be justified by tho fact that Jerdon’s 
work contains more ample notes on migration, habits, folk-lore, &c. 
than will be found in Mr. Oates’s book, owing to the limits assigned 
by the authorities to the number and site of the volumes which 
make up this scries. When we consider that the sum total of species 
enumerated by Jordon will be exceeded in the present work by more 
than one half, the necessity for compression by the author will bo 
obvious. The increase is largely due to the extension of the area now 
comprised in British India, but also to the number of additional 
species that have been recorded from localities whioh were little 
blown in Jordon's time, when suoh collections as those now in Hie 
Ann. db Mag • N* Mist. Ser* 6* Vol , v. 15 
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British Museum—the Hume, Twceddale, and other representative 
series-—wore undreamt of. 

In this instalment, which contains a groat part of tho Acromyo- 
dian Passeros, tho arrangement of the familios is new and to some 
extent based upon the plumage of the young birds, a character of 
unquestionable value as evidence of relationship. Mr. Oaten begins 
with the Corvidsp, which he divides into three subfamilies—Corvinie, 
Parimo (Tits), and Paradox omit hinm: and the position of the 
second will come as a shock to a good many old-fashioned ayste- 
matista. While we think of it we may note, for correction in the 
errata, a slip of tho pen on p. 1G, line 19, whom u eastwards ** 
should be “ westwards.” Wisely, as we think, Mr. Oates has 
letained the Jackdaw in tho genus Oon>v&, and has not placed it 
under Volants ; but, having done this, it seems inconsistent to put 
the Red-billed and the yellow-billed Choughs each in a different 
genus, solely on account of tbe shape of their beaks. In tho Para- 
doxornitbinse be makes a new gonus, Se<rorhynchus (p. 6H). The 
next family—Cratoropodidie—contains lthopocichla (p. 159), fritti- 
parus (p. 171), Lioparus (p. 174), Hilarocfohfa (p. 243), Alaphoixw 
(p. 259), and Xanthixw (p. 274), gg. nn.; while we gather that 
(Jriniger bur man levs and Molpastes humii arc here distinguished 
specifically for the first time, though no “ sp. u.” is inserted to catch 
the eye ot tho Recorder of Aves. in the DicruridoD Dissrmurului , 
in the Certhiidee Elacliura , are gg. nn.; Jlegulus is raised to tho 
rank of a family; the Hylviidoo, Laniidse, Oriolidie, Eulabetidae, and 
St urn idee follow, and in the last there is a new genus, Agropear* 
Woodcuts of the typical species or of their heads and feet add to 
the value of this carefully-written volume, which will for a long 
time hold its place as tho standard work on Indian ornithology. 

We would suggest that in the succeeding volumes a little more 
system with regard to proper names is desirable. As a rule, when 
we find simply Blyth, Jordon, Anderson, or Stolickza, we understand 
that those naturalists are dead; but here, although Col. Godwin* 
Austen, Dr. Scully, Messrs. Hume, Blanford, Davison, and many 
others are happily still among us, their names seldom, if ever, have 
a prefix. In fact Col. Lloyd, Dr. Stewart (dead, wo believe), Mr. 
Gannon*,* and Mr. Bligh are among the few thus distinguished; and, 
remembering the wrath-appeasing reply of the subaltern to Lord 
Gough—“ Sir, we never say General Alexander or General Caesar n 
—this exceptional and distant politeness seems somewhat invidious. 


MISCELLANEOUS. 

Mimicry of the Environment in Ptcrophryne histrio. 

By Mr, J. E. Ives* 

The author stated that his attention had been drawn to the 
remarkable resomblanoe of the colour-markings of the Frog-fish to 
the Sargassum weed in which it lives. This fish is a member of tho 
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Pediculati, and shares the sluggish habits common to the group* 
On account of the elongation of the carpal bones and other peculiar 
modifications, they have poor powers of swimming, their structure 
being adapted to moving about on the bottom, among corals, sea¬ 
weed, and other low forms of life, which they closely resorablo in 
colour and in many points of outline. By this resemblance they are 
concealed both from their enemies and their prey. The member of 
the group best known is the common Fishing-frog, Lophius pi sea- 
torius , whose remarkable mimicry of its surroundings has been well 
described by Mr. 8. Kent. In the genus Antennanus, closely related 
to Pterophryoe, the species present wonderful similarity of colour to 
the forms among which they live. Dr. Gunthor has paid considerable 
attention to this genus, and he has also given an excellent figure of 
XHerophryne histrio , under the name of Antennarius marymratus*. 

Pterophvync histrio is found among the floating masses of Bargassum 
wood in the warm Beas. Hero it mokes its peculiar nest by binding 
together the fronds of the sea-weed with gelatinous threads, and 
depositing the eggs throughout the mass. The ground-colour of the 
fish is of a pale yellow, and on this light background are darker 
irregular brownish bands, closely resembling the branched fronds of 
the Bargassum weed. Along the edges of these darker bands, on 
the bands themselves, and also to a lesser extent upon the rest of 
the body, arc little white specks of various sizes, on an average about 
that of a pin's head. On the belly, around the mouth, and on the 
dorsal spines, are numerous leaf-like cutaneous filaments. Mr. Ivos 
stated that, after careful consideration, ho had come to the conclusion 
that the colour-markings of the fish, and the cutaneous filaments, 
had been developed in mimicry of the Spirorbis- covered Bargassum 
weod, Professor Benjamin Sharp, who spent last winter in the West 
Indies, had informed Mr. Ives that on the Bargassum weed, of which 
he saw large quantities, were invariably scattered great numbers of 
SpirorbU shells. Professor Moseley in “Notes by a Naturalist on 
the 4 Challenger 9 99 (p. 667) speaks of the resemblance in coloration 
of the forms inhabiting the Sargasso Sea to the Bargassum weed. 
He attributes the white Bpots of PUrophryne histrio and also of some 
shrimps and crabs to mimicry of the patches of Memhranipora that 
encrust the Sargaasum weed. The white spots upon Pterophryne 
histrio, however, are much smaller than the patches of Membra- 
nipora , and are also much more striking to the eye. This latter 
fact appears to be due to the delicate fenestrated character of this 
Bryoxoan. The patches of Mmhranijyont, also, do not occur in the 
same abundance upon the Sargassum weed as do the Spirorbis 
shells. Professor Moseley probably confounded the numerous Spir¬ 
orbis shells with patches of Memhranipora . Ab far back as 1767, 
Peter Osbeok, describing this fish which he bad met with in the 
Bargassum weed of the Atlantic Ocean while on a journey to the 
East Indies, said, with reference to the cutaneous filaments, “ pro¬ 
bably Providence has clothed it in this leaf-like manner, in order 

# Journal des Museum Godeifroy, Heft xi, pp. 161-106, pis. 90* 106. 
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that tho prodaceous fishes might confound it with th<* sea-woed, and 
therefore not exterminate it " *.— Prve. Aoad . Nat. Set. Philad. 
Nov. f>, 1889, p. 344. 

On Seasonal Dimorphism in Japanese Butterflies. 

By f)r Adol* Fiwtsse. 

Besides the nine Butterflies cited by Fr\er + as seasonally di¬ 
morphous in Japan, namely Papiho maehaon , L., I\ .vuthus, L., 
l\ mordent us, Janson, Pitris napi, L., ('olios hyale, L., Terias 
multiformis, Fryer, Vanessa C-alhun i, L.« V. C-aareum, L., and 
PohjomimilM8 yhlf+as, L., two new ones occur* according to my 
investigations in tho interior of central Japan in the summer of 1889, 
namely Thecla arata, Brem.. and Vanessa hvana , B. 

Thichi arata , Brem., which has hitherto been rogard< d aa single- 
brooded, has two generations whirh are markedly seasonally di¬ 
morphous, and this seasonal dimorphism shows itself especially upon 
the underside, while the upporsido of both generations is uniformly 
blue ; only tho blue of the summer form is darker than that of the 
winter form. In tho latter tho ground-colour of the underside is 
dark greyish green, interrupted by three white bands of different 
breadth, to which are added on the hind wings several smaller 
white streaks. The lower angle of the hind wings is orange-red, 
with four black spots, the two upper ones haring a bluish-white 
nucleus. It is this generation that Fryer has figured. It flies in 
May and June. 

The summer goneratiou, whieh flies in August, shows on the 
underside exactly the pattern of the spring generation, but instead 
of the greyish-green coloration we have here a dark brown, and in 
place of tho white bands and streaks we And light brown ones) 
tho orango-red of the angle of the hind wings is much less intense, 
and the bluish-white nuclei in the bluok spots disappear entirely or 
almost entirely. 

Vanessa hvana, L. —Tho seasonal dimorphism of tho European* 
form of this species has long been known; it occurs also in the* 
Japanese form, although hero other and very remarkable characters 
occur. Thus, while tho summer generation, the so-called jyrorsa 
fbrm, which flies m August, is exactly like the German form, the 
German spring generation, tho levana form, is entirely wanting in 
central Japan. Tn its place appears a jrrorima form, which has a 
rather close resemblance to the form figured by Weismann in his 
‘Btudien zur Doscondenzt heorio ’ pi, i. fig. 2. From this the 
Japanese prorima is distinguished chiefly by the greater prominence 
of tho black spots and bands, by several brown spots at tho root of 
the fore wings, and by a straight light brown transverse band upon 
the hind wings. This generation flies in May and June, and has 
hitherto been regarded as a distinct species, Vanessa bury ana, 
Brem.— Zool. Anxeiyer, January 13, 1800, p. 12. 

* Feter Osbeck, Keise nacli Oatindion und Uhina. Aus dem schwed- 
ifechen ubersetzl von J, G. Georgi; Kostock, 176d, p» 4Q0. 

t Fryer, * Jlkopatocsra Nipomca .—A description of the Butterflies of 
Japan/ Jokohama, 1880 and 1888. 
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XXVII.— On Abdominal Appendage* in Hexapoda. 

By K. Haase *. 

Ik his celebrated memoir upon the development of the Groat 
Water-Beetle ( llydrophilus pieeui) A. Kowalewsky, in 1871, 
first called attention to the fact that in the embryo of an 
insect stages might occur in which certain abdominal seg¬ 
ments bear appendicular structures homologous with the 
thoracic legs. He first observed such leg-ruuiments on the 
first two abdominal segments, and then saw the posterior pair 
disappear, while the anterior remained longer in the form of 
■mall tubercles. These results of Kowalewsky’s were exten¬ 
ded by K. Heider in 1886 f so far that “ at a certain period 
of development indications of the rudiments of extremities 
may be recognised on all the abdominal segments.” 

In 1877 V. Qraberf succeeded in establishing the occur¬ 
rence of rudimentary appendages homologous with the legs 
on the first and second abdominal segments in a Mantis {M. 
religiose). 

In 1884 H. Ayers found that in an American Cricket 

* Translated from the ‘ Sitzungsberiehte dor GeoeUschsft Naturfor- 
schender Freunde zu Berlin.’ Jahrg. 1889, pp. 18-29. 

t Abhandl. d. k. preuee. Akad. a. Wise, in Berlin, p. 42. 

j ‘Die lueectan/ i. fig, 1 j and see Morphed Jahrb. xiii. (1888), tab. 
xxv. ng. 18. 

Ann. & Mag. JV. Hist. Ser. 6. Vol. v. 16 
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(CEcanthus niveus ), soon after the segmentation of the blas¬ 
toderm, an indeterminate number of paired tubercles are formed 
upon the abdomen, which exactly correspond to the first 
traces of the true thoracic legs, but of which only those 
on the first and last (?) segments are retained for any length 
of time. 

Further, in 1884, W. Patten observed in a Gaddis-worm 
(Neophylax concinnvs) that, when the thoracic legs are a!>out 
half-grown, a pair of rudimentary appendages are developed 
upon each of the fiist three abdominal segments. He also 
found * that in the embryo of the House-Cockroach (If la ft a 
germanica) a considerable number of abdominal appendages 
are originally developed, but that they rapidly disappear 
down to the first pair. 

Finally, V. Graberf has recently recognized within the 
eight pairs of abdominal stigmata the same number of unde¬ 
veloped limb-rudiments, of which the appendages of the first 
abdominal segment especially, both in their position and their 
histological structure, were perfectly homologous with those 
of the thorax. 

From these statements we obtain a fresh support for the 
supposition that the existing HexapOila are to be derived from 
polypodous myriopodiform ancestors . 

After Balfour (1880) had adopted this view, the author 
sought (in 1881) to determine that primitive form of the 
Tracheata from which both Myriopoda and Hexapoda were 
to be derived, and came to the result of adopting as such a 
hypothetical form, nearly allied to the recent order Syraphyla, 
which is represented only by the single genus BcolopendreUa , 
and this he named Protosymphyla. 

The more accurate investigations of last year, specially 
furthered by 13. Grassi’s labours, already enable us to attempt 
the closer definition of the characters of these hypothetical 
forms by the elimination of such peculiarities as appear to 
have been acquired secondarily by the existing orders which 
come under consideration. 

Notwithstanding that in the indefiuiteness of the parts of 
its mouth, the simplicity of its body-segments, &c., it far 
exceeds all known Tracheata, Seolopendrella itself is to be 
regarded as a form secondarily developed in several direc* 
tions, especially degeneratively. Thus its tracheal apertures 
are confined to the lower surface of the head, its visual organs 
are aborted, and its thirteenth pair of legs converted into a 
tactile organ, which yet possesses no ganglion. If the sexual 

* Quart. Joum. Micr, Sci, 1884, p. 48. 
t Morpliol. Jabrb. ini. (1888), p. $98. 
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organs by their being paired, as also by their rather ventral 
position on each side of the intestine, show a primitive con¬ 
dition, their opening in an unpaired slit *, placed behind the 
third pair of logs, appears to be of secondary origin* 

The order Chiiopoda also, as already urged by V. Oraber 
apd the author in opposition to F. Brauer, is above all ex¬ 
cluded from being regarded as a direct ancestor of the Insecta, 
by the decided drawing up of the first pair of legs to form 

S art of the mouth-organs, aud, further, the asymmetrical 
cvelopment of the dorsally-placed sexual organs is to be 
regai ded as secondary, although their aperture, situated close 
in front of the anus, shows the original type, still represented 
by the Annelid-likc Beripatu*. 

To decide the question whether the postembryonal increase 
from 9 or 7 to 17 t or 13 leg-bearing segments common to 
the Chiiopoda Anamorpha (c. g. Lithobiua) and Scolopendrella 
is to be regaided as a phyletic repetition, or, as is more pro¬ 
bable, as a secondary larval phenomenon, our knowledge is 
still insufficient; at any rate, in ticolopendrella the gemmipa- 
rous zone is situated in front of the subsequent thirteenth pair, 
and therefore, as in the Chiiopoda^ immediately before the 
prcanal segment, and the insertion ot new somites occurs from 
oefore backward, so that in both the hindmost pair of ambu¬ 
latory legs is also the youngest. 

The order Diplopoua stands in the closest relation to Sfco- 
lopendrella by the intimate fusion of the last two pairs of jaws 
into a gnathochilarium, which appears as a simple appen¬ 
dage even in the first embryonic rudiment, aud by the anterior, 
although separated, opening of their paired and decidedly 
ventraUy-situatod genital sacs (behind the second pair of 
legs); and their apparently double segments are to be 
accounted for by the union of two individual segments 
effected by the fusion of their dorsal plates, as demonstrated 
fyy Newport and since, among others, by the author, Latzel, 
and, recently, Ueathcote- In point of tact the resemblance 
pf the embryo lulu* to an insect-larva, which is so often 
referred to, Is also so far purely superficial, that one of the 
thoracic segments t has no appendage, and consequently the 
* Successful serial transverse sections now enable me to confirm the 
union of the germ-sacs with the anterior unpaired slit, as stated by B. 
Grand In 1884, in both sexes. 

f In the Chiiopoda referred to the poison-gland segment and also the 
proanal genital segment, which also bears jointed appendages, are inclu¬ 
ded in the number 17. 

t By analogy with Scolopmdrdla nothacantha, Lett. & Haase (mlw* 
fam. Gross!), and Pawropu*. and in accordance with Heathcote 1 * view 
(Phil. Trans, vol. clxxix. (1888) p. 169), we must regard theytrst thoracic 
segment as the footless one. 

^ 16 * 
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third pair of kgs of the Iulid© must be referred to the abdo¬ 
men. 

As to the Pauropoda, they can only be regarded as rami¬ 
fications ot the groat Protodiplopodau stem, degenerated by 
a subterranean mode of life, among other things the tracheal 
system having been completely lost, but which also in their 
genitalia and development still show throughout the funda¬ 
mental form of this tyjxs, represented in a minor degree by 
Poluxenus. whilst their buccal organs and antennre are 
aborted. 

The examples of polypodism in the embryos of insects cited 
at the commencement had in common the comparatively long 
persistence of the rudiments of the first pair of abdominal legs } 
and recent investigations have even shown that, before their 
final disappearance, these may undergo special transforma¬ 
tions. As long since as 1844 liathke had observed peculiar 
u pilzhufcartige Korper,” also afterwards detected by Korot- 
neff and V. Graber, and regarded them as 41 branchiform 
respiratory arrangements.” Ayers also subsequently disco- 
veied on the same segment of the embryos of CEcanthus 
lateral excrescences of the ectoderm, which he described as 
vesicular appendages, united with the body by a short 
peduncle and lined w itli a layer of large cells, the cavities of 
which were connected with that of the body, and which he 
characterized as u branchiae.” 

Further, in Blatta. W. Patten described the transforma¬ 
tion of the leg-appendages of the first abdominal segment into 
similar “ pear-shaped structures,” but urged against their 
interpretation as branchiee their thick cell-lining, and ascribed 
to them rather a sensorial function and a glandular one to their 
lining. The author has found similar appendages also on 
the first abdominal segment of tolerably mature embryos of 
Periplaneta orientails. 

While in Uydrophilus^ according to V. Graber, the appen* 
dages of the first abdominal segment persist in the rudimentary 
state, on the embryo of the Cockchafer they show, according 
to the same naturalist, a considerable increase in size. As 
early as the seventeenth day * they have become compare* 
tively stronger in growth than the typical legs, while " the 
originally very inconsiderable rudiments of the other (abdo¬ 
minal) segmental appendages have entirely disappeared— 
nay, they finally become much longer than the thoracic legs 
and almost three times as broad. They then form a soft sao 
which is united with the body by a short pedundle, lined 
with large ectodermal cells ana filled internally with meso* 
* Morphol. Jahrb. xiii. (1888) p. 899. 
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dermic elements, but which possesses neither muscles* nerves, 
nor tracheae. With the thirtieth day Commences tne retro¬ 
gression oi the abdominal sacs, and “ on the excluded embryo 
we can find only the closed-np scar of its peduncle.’ 1 

Conditions like those of the embryonic development of the 
insects just referred to are to be found persistent m the mature 
representatives of a section of Hexapodsj which, although 
nearly related to the Orthoptcra, has been lustly separated bv 
F. 13rauer from the other insects as " Apterygogenea, 
which never have possessed wings. 

Thus in Cumpodea , the genus of Thysanura which in 
general stands nearest to the primitive form, there are leg¬ 
like appendages upon the first abdominal segment, and these 
in young animals are comparatively more strongly developed 
than in the adults; at the same time the whole ventral surtAce 
of this segment, by the abundance of cells and staining 
faculty, reminds one of embryonic tissue. The appendages 
are seated in the same direction as the thoracic legs, and also 
show an indistinct articulation into two or three joints. Thus 
only the portion of the ventral plate which is situated between 
them is to be regarded as the u ventral shield.” The aborted 
musculature of these leg-rudiments, which completely resemble 
the developing extremities of the Symphyla, is also to be 
deduced from that of the thoracic legs, and in their segmental 
division, such as appears characteristic of mesoblastic appen¬ 
dages, it is traceable to the last joint of the rudiment. On 
the next (second) abdominal segment instead of the leg-like 
appendage there appears externally a cheliform movable 
piece, and within a cutaneous sac lined with very large hypo¬ 
dermic cells in part glandularly developed, which is protruded 
by the inflow ot blood and retracted by special longitudinal 
cutaneous muscles attached to it at the apex. Towards the 
end of the body, at least to the extremity of the seveuth abdo¬ 
minal segment, the planing down of the duplicatures and their 
fusion with the ventral shields gradually becomes more and 
more intense, at the same time the cutaneous sacs decrease in 
eise, and the cheliform spur increases, so that even On this 
account the former may be claimed as older formations. At 
the eighth abdominal segment the saccules return within the 
body and at the same time come together in the middle in 
front of the opening of the sexual organs ; as in Jappa, the 
movable abdominal spurs are wanting from this segment 
onwards also in Campodea. 

In the largest representative of the Thysanura, Japyx 
gigas* there is on each side of the narrow, unpaired ventral 
shield of the first abdominal segment a tripartite mass of 
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glandular cells, immersed like a pockety and united with 
retractor muscles and nerves, the efferent ducts of which lead 
into peculiar hollow capillary processes, so that one is re¬ 
minded of the scent-glands of Periplaneta and Corydia ; in 
Japyx 8olifugu8 the glandular mass is simple and leas deve¬ 
loped, In all species of Japyx there is at the margin of the 
duplicatee which represents the rudiment of a leg, and 
amalgamates with the ventral shield, an unjointed movable 
chitinous appendage, exactly like an ordinary terminal spar 
(calcar). 

As in Catnpodea , there are also in Nicoletia , according to 
B. Grassi *, ventral sacs and spurs from the second to the 
eighth abdominal segments; with regard to the important 
conditions in the first abdominal segment Grassi unfortu¬ 
nately says only :— u the false feet, and, 1 believe, also the 
vesicles, are wanting,” In Lepismina , which, according to 
Grassi, possesses abdominal spurs only on the three penulti¬ 
mate segments, there is on each of the abdominal segments 
1-8 u a pair of organs comparable with the segmental 
vesicles” (ventral sacs). In Lepisma the ventral sacs are 
entirely wanting, while the abdominal spurs may occur from 
the seventh to the ninth segment. 

The ventral sacs and spurs are most highly developed and 
have been longest known in the genus Machilis . which waa 
regarded by 1\ Mayer as particularly near to the primitive 
insects. The ventral sacs were described as long ago as 1836 
by Guerin, as delicate, protrusible vesicles at the hinder 
margins of the ventral plates, which he regarded simply aa 
resembling the branchia© of the lower Crustacea. After the 
discovery of the tracheae by JEL Burmdster and C, T. von 
Siebold, this interpretation was rejected by the latter, but it 
has been revived by the most recent investigator, J. 1\ 
OudemanB. On the first abdominal segment there is one, on 
each of the four following segments two, and on each of the 
others a pair of delicate membranous sacs of considerable size, 
which are protrusible by the inflow of blood. They are 
covered with a transparent, perfectly smooth and solid 
chitinous cuticle, the partly glandular matrix-layer of which 
contains distinctly limited, flat cells vs ith large nuclei, and 
they have their own nerves and strongly transversely striated 
retractor muscles; trachea© never enter them. On the first 
abdominal segment the movable spurs which ore elsewhere 
aiticulatcd outside the sacs arc wanting, but this is probably 
to be regarded less as a primitive condition than as a snp- 


* Boll. Soc, Ent. Ital. xviii. (188(1), p. 6, and six. (t887), p, 7. 
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presaion of the structure, due to the beading of the abdomen, 
which is angularly applied to the thorax* 

Organs which we may regard as homologous with these 
ventral sacs are met with first among the Chilopoda in the 

f snera Lithobiua and Henicop*, standing still nearer to the 
rotOBymphyla, in the cox® of the last four, or more rarely 
fire, pairs oi ambulatory legs, where they occur as thread- 
spinning coxal glands. In the Scolopendrid® and Geophi- 
lid®, derived by elongation from the shorter primitive forms, 
analogous organs, here characterized as pleural glands (on 
account of the union of the cox® with the pleur®), occur 
in the last leg-beaiing segment. 

Among the Bymphyla a lobiform plate appears in Bcolo- 
pendretta immaculate on the cox® of the second pair of legs, 
and this in the next segment is transformed into a ventral 
sac which is only slightly protrusible. The distal part is 
covered with a transparent homogeneous chitinous cuticle, 
and lined with a few gland-like hypodermic cells. Below 
this layer ot cells lies the reticulated tissue of the adipose 
mass, through which blood-corpuscles pass into the ventral 
sac. Outside of this coxal saccule, as we must call it here, 
there is to the thirteenth segment a claw-like appendage 
inci easing in size jjostcriorly, which can by no means be 
regarded as the rudiment of a leg, but only as the product of 
transformation of a joint-spur, and which occurs similarly on 
the two posterior pairs of cox® in Machxlis *. On the twelfth 
Segment the coxal sac is reduced to a softer, oval, mem¬ 
branous piece; m the undeveloped legs of young animals we 
find no trace of appendages on the cox®. 

In the order lhplopoda also protrusible sacs situated in 
the cox® are oiten present; thus they occur in the anterior 
segments in (Jhordeuraid® and Lysiopetalum , as well as in 
the section of the Oolobognatha derivable from tho CUilo- 
gnathtt, in Folyzonium and Biphonophora, and indeed they 
appear first, and at the same time most strongly developed, 
on the third pair of legs, the somite of which wonld therefore 
correspond to the first abdominal segment of the Hexapoda, 
As these ventral sacs in the cox® of the Myriopoda, or at 
the posterior margins of the ventral plates of the Thysanura, 
usually occur at the end of partially unconnected develop¬ 
mental series, we are compelled to assume their probably 
poiyphylctic development within the order. And yet, in 
their position, in their origin, and at the same time in their 


a To what extent such structures, originally equivalent to the ordinary 
cutaneous set®, can become developed, is ahowu especially by the tibia! 
spur, *. g> of the Meter ocem. 
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histological structure they show so many common features, 
that we may, with H. Eisig *, think of them as repetitions of 
old inherited tendencies. To this may be added that in the 
pterygote Insects referred to they likewise occur during em¬ 
bryonic life in a position relatively to the limbs which 
cm responds with that demonstrated in the Thysanura and 
Sympnyla, inasmuch as the vesicular sac is always situated 
within the coxal joint or the leg-like abdominal spur, just as 
V. Graber has indicated in the development of ITydropnifus 

Now to glance at the physiological significance of the 
ventral sacs, it seems probable, from the developmental 
histoiy of (Ecanthus, and especially of the Cockchafor, as 
aheady assumed by H. Ayers and V. Graber, that in these 
Insects they perform secondaiily a respiratory function, which 
can only be regarded as a special development of cutaneous 
respiration (the above-mentioned embryos, in the egg, lying 
generally in moist earth), as the dorsal vessel and 
trachea* aic not yet in action when these ventral sacs possess 
tlieii highest development. That in the Symphyla and 
Thysanura also the ventral membranous sacs Lave a similar 
respiratory , and perhaps a specially excretory significance, is 
supported* by the defective or aborted development of the 
tiacheal system and the vcntrally concealed position of the 
stigmata m those forms. 

1 hus kkolopendrella has only cephalic stigmata, the trachem 
fiom which extend exactly into the third segment, onward 
iiotn winch the coxal membranous sacs occur. So also Gam~ 
podea has stigmata only on the three thoracic segments, and 
these lead into feebly developed tracheae; and Niooletia. 
according to Grassi, terms only delicate dorsal longitudinal 
tiunks, atid feeble ventral transverse anastomoses, so that 
here abo the tracheal system appears to be only feebly deve. 
loped. In Machilisj again, the longitudinal trunks are 
entirely wanting, and the feeble abdominal tracheae present 
only a slight ramification. According to the observations of 
J. T. Oudemana (and the same thing was observed by the 
author in the open) Mach His in captivity extruded its ventral 
sacs, especially if it were in a warm and at the same time 
moist atmosphere, but always only when it was perfectly 
quiet; this is against the one-sided conception of the ventral 
sacs as delensive arrangements analogous to the fleshy forks of 
the Papilionid larvae, tor example, seeing that the latter come 
into action only when their bearer is disquieted. 

* Monogiaphie der Cspitelliden &c. m Fauna und flora von Neapel 
&r.xu. (Je8^,pp. 871-403. 

t Morphol Jahrb. xih <1888), p. 605. 
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In favour of at least the partially reapirMoty function of 
their ventral sac*, the feeble development of the trachea in 
the above-mentioned Diplopoda and Collembola may be cited ; 
iu the latter the ventral tube, which is often very extruaible, 
corresponds to the first pair of ventral sacs of the Thysanura, 
and stigmata occur at the utmost (Smintkurun) on the 
anterior margin of the piothornx. Further in favour of this 
function i» the fact of the deficiency of the ventral sacs in 
those Thysanura which possess a more highly developed 
tracheal system ot the Orthopterous type, with strong ventral 
longitudinal trunks, such a* Japyx gigas and soKfugus $ 
Lepisma (and Lrjjismina?). On the first abdominal segment 
ot Jopyx } the decidedly glandular function of the ventral sacs, 
as in the Ghilopoda, which, according to H, Eisig (L c • 
p. 392), is to be regarded as the primitive one, has apparently 
alone persisted. Any special glandular functions of the 
ventral sacs in other terms still need more accurate observa¬ 
tions, which the author hopes to make very shortly. 

That in reality the ventral sacs, of the Collembola for 
example, pertorin other functions is rendered probable by 
some observations upon the living animal, the results of 
which, however, are contradictory; thus NicoieL Oilers, 
Lubbock, and Tullberg ascribe to the veutral tube the action 
of an adherent organ, while O. Reuter regards it os an 
arrangement tor the reception of water; in Macrotoma , again, 
A. Sommer has described largo, unicellular glauds, opening 
by a pore. 

The ventral sacs of Maahilis also show upon the dorsal 
surface a special glandular epithelium of much thickened, 
sharply defined cells, the plasma of which breaks up into 
fine, close coids, just as has been demonstrated by A. Weis- 
luaun and 0. Grobben lor the excretory antenual glands of 
the Crustacea. 


XX V1IL— On the Nomenclature of the Oral Folds in the Shells 
r/’Yjlausilia. Ry EmuK A. Smith, F.Z.8., and B. B. 
W OODW4UD, F f GJ8. 

[Mata XL A, tigs, 1-4.] 

It is well known to all conchologists that among the distin¬ 
guishing features of the genus Clausilia the folds ( pliem and 
TameHoi a* they are variously termed) within the aperture or 
mouth of the shell arc especially characteristic. 
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They have been extensively relief on by specialist* in 
formulating subdivisions of tbo genus, and hence a definite 
and correct nomenclature becomes of the highest importance 
to the student. 

On this account, and in hopes of reducing to order the con¬ 
fusion which has arisen through the various applications of 
flomo of the terms, these notes have been put together and the 
accompanying explanatory table with the figures prepared. 

Most of the available published descriptions are, unfortu¬ 
nately, either like those of A. Schmidt, unaccompanied by 
the figures so indispensable to their right understanding, or, 
uhere figures are given, as in Fischer’s Manual, both are 
inadequate, since folds shown in the cuts are neither lettered 
nor described; indeed, we are free to confess that without an 
appeal to Ccesar certain points would still have remained 
doubtful in our minds. 

Dr. Bottger, from whom aid was naturally sought in a 
question affecting a subject of which he is so perfect a master, 
not only most kindly afforded in writing the information 
desired, but also took the trouble to prepare and scud over 
marked specimens *, ho that no doubt now remains respecting 
the correct identification of Schmidt’s nomenclature. 

For many reasons it seems best to employ the Latin terms 
which have been applied to these folds or plaits. Moreover, 
since the German specialists have carried the study in con- 
nexion with them furthest and have framed the most com¬ 
plete system of nomenclature^ it appears most advisable to 
adopt Dr. Bfittger’s modification of Schmidt’s terminology. 

In the accompanying table (facing this page), to save space, 
these Latin terms are placed together in the first column, 
lettered to correspond with the figures, and not repeated, 
where the vernacular equivalents occur, in the following ones. 
By referring to this table and the illustrations the significa¬ 
tion of any term employed by the authors quoted can be seen 
at a glance. 

Perhaps it may not be out of place here to briefly sketch 
the history aud development of this system of uoraenclifturo. 

Rossm^ssler appears to have initiated it In 1835f he desig¬ 
nated the two principal folds on the coiurncllar lip as the 
lamella superior and lamella inferior , aud named the interim 
mellare between them. A little later (1836)$ he distinguished 

♦ Now in the Natural-History Collection of the British Museum, 
t Iconog. pt. i. p. 75. 
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the following;—a. Gaumenfalten, plicm palatales; b. Golu- 
roellarfalfce, plica columellaris ; [o.] Die mattdfbrmige Fatte, 
plica lunata . 

In 1841 Cantrainc* sought to establish the terms which 
appear under his name in the table. Some of these are still 
employed by the French school of oonchologists. 

roitunat Forster, in 1842 f, proposed a series of names 
winch, inasmuch as they were somewhat fanciful and intro¬ 
duced no new or useful point, may here be passed by. 

The systems of Roasm&ssler and Cantraine were correlated 
in 1848 by Pfeiffer $, who subdivided the plim palatales into 
(a) super#, and (6) infer#. 

Up to this period only those folds visible within the mouth, 
or wliose existence could be traced through the semitrans¬ 
parent shell, had attracted attention ; but in 1850 A. Schmidt§ 
first described the lamella spiralis and employed it for the 
purpose of classification. 

Dupuy (1850)|| followed Rossmilaaler and Pfeiffer, but added 
to the list a Callus palatalis (PI. XI. A, fig. 4, c.p.). This, 
however, judging from the example quoted— ClausiUa phale- 
rata, Ziegl. ** C.Jimbriata, Muhlf.—is merely a thickening of 
the shell-wall in a narrow tract running nearly parallel to the 
lines of growth, and consequently at right angles to the true 
folds, lie also gave an explanatory figure of such folds 
as are visible within the aperture. 

In 1853 Caillaudf discussed the lamellce and gave a good 
dissected figure showing their arrangement in the interior of 
the shell, but he omitted all reference to the plicc© j and, 
although he correctly figured the lamella inserta, made no 
allusion to it. 

Moquin-Tandon (1855)** merely followed Dupuy in every 
particular. 


The terminology at present in use was practically j>erfcctcd 
by A. (Schmidt in lhtiSft, when he introduced the terms 
lamella parulleh, lamella fulcrans, and lamella inserta. 

* “Melacoh et littorale,” Nouv. Mtfro, Acad. Boy. Bruxelles, 

xiii. no. 7, pp. 144,145, 

t Nova Acta Acad. Oe&e.^Leop. Carol. Nat, Cur, xix. pt. li. pp. 2&1~ 
282 (one plate). 

t Monog, Jielic. Vivent. ii p. 895. 

} ZeitadJ. f. MaiafaozooJ. i860 (1851), p. 186. 

| llist. imt, Moll. France, pp. 839, 340 (note). 

1J Jouru. Couth iv. pp, 41^*424, pi, xiu tig. 4. 

* # Hist, nut. Moll. terr. «*t fluv. France, turn, ii. p. 310. 

ft * System tmropflidch. CUusiliou/ pp. U~8. 
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Clesain (1876) * omitted these, and introduced some slightly 
different vernacular names for certain of the others, 

Schmidt's system was followed by Bottger (1877) t> Who 
slightly modi tied (as noted in the table) the method of enume* 
rating the pliccr pa fatale*. To this modified scheme Wester- 
hind and Von Mdllendorff have given their adhesion, and it 
is the one adopted in the fiist column of the table as being the 
fullest and most satisfactory. 

Kobclt (1878) like Clessin, omitted to mention the folds 
described by Schmidt in 1868, and, in addition, restiicted the 
teim “ (jraurnenfftlte ” to the plicce palatales. 

Fischer, in his Manual (1881, pp. 484,485), gave some 
useful figmes; but, as already noted, his nomenclature is 
imptrlect, the work of his deriuan contemporaries beiug 
oven looked. 

Finally, Von Maitens (1885) § gave a figure with the ver- 
naculai mimes of the principal folds, but, strange to say, 
made no icfeience to those on the columellar wall. 


It may be as well to draw attention to the fact that those 
plaits which occur on the columella itself and on the colu¬ 
mnar wall above are called u lamellae,” whilst, on the other 
hand, those only which are met with on the outer wall of the 
body-whorl are designated u plicae.” If this application of 
the teams plica* and lamellce be universally adopted a good 
deal of misapprehension and confusion will be avoided. 

As regai ds the meaning and origin of these curious depo¬ 
sitions—for they arc such, and not in any strict sense folds— 
the piescnt is not the time or place to enter into any specu¬ 
lations ; but the following points deserve attention: — 

1. The lunelfa is sometimes replaced by a series of very 
ehoit plica* ranging one above the other in such a manner as 
to suggest the very strong probability that this fold arose 
f»om their coalescence, 

2. in the same way the lamella fulcrans would seem to 
i ceult from a thickening of part of the l spiralis 7 which blends 
with the similaily thickened l . inserta 7 till they spread across 
to the neighbouring folds j for when l. fulcrans is present 
L spiralis and l. inserta are so reduced as to be scaicely 
peieeptible if they be not altogether lost. 

It amt be understood that the figures here given are more 

* JViitwh Excur, Moll, Fauna, p. 227. 
t * C’laupihoDstudien.-—Palieontographies/ Supp. iiL p, 10, 

\ * lllustrirtea OtuioWhenbuch/ p. 285. 

5 ‘Ilio WeicJb u. Sehalthiere/ pp 186-188. 
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or less diagrammatic and that the position, rather than a correct 
delineation, of the various folds is sought to be indicated, 
with the view of introducing in a single figure as many of 
them as possible, since all are not present in any one species. 

EXPLANATION OF PIATE XI. A. 

J\g». 1-8 Diagrammatic sections of a shell of damitrn with portions of 
the shell-* alls removed, to show the positions of the various 
fame lice. 1, front view ; 8, back view; 3, seen from below. 

Fig, 4. Front view, with outer wall and columella removed, to show the 
pilar, 

a l. These lottera correspond with those prefixed to the terms given in 
the first column of the tuble. 

el. CSausillum. Sinus 

c.p. Callus palatalis. tut. Suture. 


XXIX.— Descriptions of new Species of Lepidopterafrom Cen¬ 
tral America. By Herbert Bruce, F.L.S., F.R.G.8., 
F.Z.S. 

JThe new species w ill be figured in the ‘ Biologia Centrali- 
Americana. 


Fain. BphingiA®. 

Subfam. Srxaraurs. 

Oryba, Walk. 

Orjjba imperialis. 

Glams imperialis, Druee, Biologia Oentrali-Americana, Heterooera. 
v«L i. tab. ni. fig. 1 (1888). 

Granaries and secondaiies bright green : primaries crossed 
about the middle from the costal to the inner margin with a 
wide band of darker green, edged on each aide with a greyish 
line, the base dark brown ; a convex wide black line extends 
from the apex to the anal angle; a narrow brown lino crosses 
the wing beyond the middle from the costal to the inner mar¬ 
gin ; each side of the line is irrorated with greyish scales; 
the fringe brown, excepting just at the anal angle, where it 
ia yellow: secondaries crowed by two black bands, the outer 
band being the widest and thickly irrorated with greyish 
scales at the anal angle; the fringe bright yellow, excepting 
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along the outer margin nearest the apox, where it is reddish 
brown. The underside of both wings bright orange-red, 
clouded with brown along the outer margins, both wings 
crossed beyond the middle by two narrow brown lines: pri¬ 
maries with a dark brown line extending from the apex to the 
middle of the outer line, crossing the wing. The upperside 
of the head, thorax, and the abdomen dark green, the tcgulce 
tipped with brown ; the abdomen banded with black and with 
black and yellow spots at the sides and several patches of 
bluish-grey scales down the middle. The underside of the 
head, thorax, and abdomen bright orange-red; the antennas 
and legs dark brown. Expanse 5 inches. 

Jlab. Panama, Chiriqui (Rtbbe, type mui. Staudingtr ); 
Peru (mu*. Druce). 

This very fine insect is allied to Clanh achemenides , Cram., 
specimens of which are before me from Colombia. Walker’s 
Oryba robuata is without doubt conBpecific with C. acke- 
ntenides and should now be placed in the genus Oryba . A 
fine specimen of Oryba tmperialis is in the Oxford Museum 
from an unknown locality. 

Fam. Arctiida. 

IIalisipota, Hfibm 
Ilalwidota labaca , sp. n. 

Primaries pale brownish yellow, with a small orange- 
coloured spot close to the base, three large spots along the 
costal margin, a large elongated patch on the outer margin, 
and two rather broad streaks on the inner margin partly 
crossing the wing towards the middle, all pale brown; secon¬ 
daries pale yellowish white, partly hyaline near the base. 
The underside of the primaries as above, but with all the 
markings more indistinct. The head and thorax the same 
colour as the primaries; the abdomen above orange, the anus 
and the underside whitish; the legs and antenna orange- 
brown. Expanse 2J inches. 

llab. Mexico, State of Jalisco (Richardson ). 

A very distinct species, but nearest H. cinctipe, s, Grote. 

EunAListDOTA, Grote. 

Euhalmdota ayelia } sp. n. 

Primaries aud secondaries uniformly greyish hyaline white; 
primaries crossed by three very faint yellowish-brown lines* 
The head, thorax, and abdomen yellowish white; antenna 
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pale yellowish brown ; legs and underside of the head, thorax, 
and the abdomen yellowish white* Expanse inch. 

Hob . Mexico, State of Jalisco (Richard$on). 

Saluea, Felder. 

Sallasa lacipea } sp. n. 

Primaries whitc ? with a broad >-shaped black mark at the 
anal angle, extending partly along the inner margin, but not 
nearly reaching the base of the wing, the upper part of the 
> reaching the end of the cell; the fringe black just below 
the apex: secondaries white, the inner naif broadly black, 
but not reaching the base. The underside of both wings the 
same as above. The head and tegulaa white; the thorax and 
upperside of the abdomen deep black; the sides, anus, and 
the underside of the abdomen dark orange-yellow; the 
antennas and legs black. Expanse 2 inches. 

Hab. Guatemala, in the city (Rodriguez), 

This species is allied to & ochrosterna , Felder, from which 
it is at once distinguished by the entirely white eostal mar¬ 
gins of the primaries. We have received five males captured 
at the electric light in the city of Guatemala. The female 
is unknown. 


Fam. Lithoiiidis. 

Euditue, Ilfibn. 

Eudule bada 1 sp. n. 

Primaries and secondaries hyaline orange-yellow ; the pri¬ 
maries crossed from the costal to the inner margin by two 
indistinct, waved, blackish bands. The head, thorax, abdo¬ 
men, and legs orange-yellow; the antennae black. Expanse 
| inch. 

Uab . Mexico, Volcan de Ixtaccihuatl 11,500 feet (Richard* 
son). 

A small but very distinct species. 

Fam. Saturaiid*. 

Arsenuba, Duncan. 

Arsenura Ricbardsoni, sp* n. 

Primaries and secondaries brownish fawn-colour, shaded 
with dark brown along the inner margin and near the baseof 
the primaries; both wings are thickly irrorated with small 
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black dots and a number of greyish scales near the base; a 
rather large lunular-shnped brown spot, edged with black, at 
the end of the coll; both wings crossed from the apex to the 
inner margin by a submarginal, rather wide, waved, black 
line, which follows the outline of the wings; the black line is 
edged on the outer side by a narrow fawn-coloured line; the 
outer margin of the wings is pale reddish brown, the fringe 
being the same colour; a black elongated spot close to the 
apex, below which arc three madder-brown markings; the 
bases of both wings are thickly clothed with fawn-coloured 
haiis. The undeiside pale fawn-colour; the outer half of the 
wings is greyish white, thickly irrorated with pale brown; 
botli wings are crossed by two very indistinct brown lines, 
the outer margins and the fringe pale brown. The bead, 
thorax, abdomen, and legs brownish fawn-colour; the an¬ 
tenna* yellowish brown. Expanse 5$ inches. 

Hab. Mexico, Bolaflos, State of Jalisco (Richardson ). 

In form this insect resembles Arsen ura erythrime, Merian, 
and to some extent in coloration it is like Saturnia pandora 
ot King, i have named this fine species after its captor 
Mr. Kichardson. 


Fam. Lasiocampids. 

Gasina, Walk. 

Oasina agdamea , sp. n. 

cf. Piimavies pale yellowish brown, Shaded with dark 
brown at the end of the cell and near the base; the costal 
margin white, the veiiiB beyond the coll white edged with 
dark brown, the inner margin near the base of the wing 
yellowish brown: secondaries pale cream-colour, darkest at 
the base and aloug the inner margin. The underside of both 
wings yellowish white ? almost yellow at the base of the 
wings; the costal margin of the primaries edged with black 
nearly to the apex. The head, thorax, and abdomen yellowish 
brown, banded with white; antenna* pale cream* colour, tipped 
with white. 

The female is almost the same as the male, but is con¬ 
siderably larger and has much less white on the primaries. 

Expanse, £ 2J, ? 2f inches. 

Hab. Mexico, (Joatepec (J. Brooles ); Cuesta de Misantla 
(M. Trujillo) •, Guatemala, in the city (Rodrigues). 

This tine insect is allied to Oasina albicollis , Walk., but it 
is entirely different in colour. 
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Garina agmstrata, sp. n. 

? . Primaries and secondaries pale yellowish brown, with¬ 
out markings of any kind, excepting along the costal margin 
of the primaries, which are very faintly shaded with darker 
brown. The head, thorax, and abdomen yellowish brown, 
the underside of the abdomen and the legs dark brown, the 
antennae yellowish* Expanse inches. 

Ilab. Guatemala, in the city {Rodriguez) ; Honduras, 
Ruatan Island ( Gaumer ). 

Two specimens of this insect, both females, very distinct 
from any known to me. 

Hydriah, Ilorr.-Sch&ff. 
llydria* lacinia 7 sp. n. 

Primaries seinihvaline greyish white, with alt the veins and 
the marginal line dark blackish brown ; a broad white band, 
edged on both sides by two narrow, fine, brown lines, crossing 
the wing from the costul to the inner margin, and a submar* 
ginal waved white line extends from the apex to the anal 
angle; secondaries greyish, the costal and outer margin white, 
the hairs on the inner margin yellowish. The head, palpi, 
and front of the thorax yellowish brown ; the thorax ? base of 
the abdomen, and the anus blackish biown; the sides and 
undeisidc of the abdomen, thorax, and legs yellowish brown; 
the antenme greyish brown, darkest at the base. Expanse 
11 inch, 

Hab. Guatemala, in the city {Rodriguez). 

A very distinct species, not nearly allied to any other 
known to me. 


ArATELODEB, Packard. 

ApateJodes laeetaniu , sp. n. 

<J. Primaries blackish brown, crossed about the middle 
from the costal to the inner margin by a curved dark brown 
band j two black streaks close to the apex and several dark 
markings on the inner margin close to the base: secondaries 
greyish brown, the fringe of all the wings daft blackish 
brown. Underside dusky greyish brown; both wings with 
a submarginal white line* The head, thorax, and abdomen 
black, tbe tegulm edged with greyish hairs j antennae and 
legs black. 

Female like the male, but larger and much paler in colour. 

Expanse, <J 1$, ¥ 1} inch. 

Ann , cfc Mag* N* Iiiut . 8er. 6. IV. v. 
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I/ab. Mexico, Omilteine, in Guerrero, 8000 feet {IL IL 
Smith). 

A very distinct species. Mr, Smith captured both sexes in 
duty 1888. 


Fam. Liraacodide. 

Piskula, Walk, 

IWola laci/)eo } sp. n. 

Primaries dsrk biown, with a reddish tinge near the base; 
a >wned grey line crosses the wing from the apex to the inner 
maigin and a short guy line extends from the costal to the 
middle of the outer margin: secondaries very daik brown, 
almost black. Underside of both wings uniformly blackish 
brown. The head, antenna*, and thorax reddish brown, tlm 
abdomen and legs daik brown. Expanse $ inch. 

Hub . Mexico, Tirrra Uolorada, in Guerrero, 2000 iect 
(//. IL Smith). 

One male captured by Mr. Smith in October 1888. 

Semyha, Walk. 

Sewyra agtwgthu, sp. n. 

. I'rimarus bright reddish brown, darkest at the base; a 
spot at the end of the cell, a waved sheuk on the inner mar¬ 
gin close to the base, one near the anal angle, ami one on the 
outer margin all metallic Hilvei v: secondaries pale fawu-eolour* 
palest at the base and along the inner margin ; the fringe of 
both wings reddish fawn- colour. The head, thorax, and 
abdomen bright ieddish brown, the anus yellowish; the an¬ 
tennas and legs dark fawn-colour. Expanse 1 inch. 

Hub. Mexico, Omilteme, in Guerrero, 6000 feet (//. //, 
Smith). 

Mr. Smith captured one specimen of thi* pvetty little insect 
in August 1888. 


XXX*-~De8criptwn*oftwo new Central- ^mmbanBupreatidaa. 
By Ohakmss O. Watouhouse. 

Thrincopyge marginata. 

Viridi-cyanea,nitida; capito crebTO sat fortitcr punctate; thoraoe 
fortiter punctate, disco subtilius punctnlato; elytris deprewia, sat 
fortiter dtriato-punctatin, lute nifo-marginatis, apice truncatis, 
minute donticulatis. 

Umg. H lin. 
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Hah. Mexico. Kurango city ( Flokr)* 

This beautiful species closely resembles T. ambitus, 
LeOonte, but is broader, more shining, and slightly differently 
coloured, with no red border to the thorax, but a broader liorder 
to the elytra. Hie thorax is broador in front of the middle, 
and less evenly punctured, the punctures on the middle of the 
disk being small and those at the aulas very coarse ; the aides 
are more distinctly margined. The elytra are very similar, 
but have the apex of eacli more broadly truncate, the trunca- 
turc being rectilinear. The prosternal process is very deli¬ 
cately and sparsely punctured. The visible part of the meso- 
sternum is very obliquely narrowed posteriorly. 

Although this species is bo close to T. ambient* that at first 
I thought it might be merely an extreme variety, it is note- 
woithy that the mesostenium in the specimen described is 
separated from the metustenuuu. No doubt this is accidental; 
but, as there does not appear to be any fracture, it is evident 
that the connexion between the ineso- and metasterna cannot 
bo so intimate as in T. ambions, in which they are completely 
connate. 


Trypanidiw Fhhri* 

J51ongat.UR, paralJolus, dopressus, niger, sat nitidus; thoraco orebor- 
rime evidentcr punctuto, medio nuicato, teneo tincto, lateribus 
rufb-velutinis ; uietuthoruciH cpintorais coxurumquo poeticarum 
parte externa rufo-velutimH. 

Long, lin. 

Itab. Mexico, Navarrete ( F/ohr ), 

The head is slightly tinted with steel-blue, excavated at 
the upper part, sulcate at the lower part of the face, leaving 
two oval swellings. The thorax has the sides veiy gently 
arcuate; the disx is raised and longitudinally channelled in 
the middle, tinted with brassy green, closely and very dis¬ 
tinctly punctured, and obliquely verraiculate-rugulose* The 
large lateral impression is tilled with bright rod, dull, velvety 
pubescence. Tno elytra are rather fiat and horizontal, closely 

S punctured with Cuneiform punctures, with a rather smoother 
ine indicating the usual costa; the apex of each is rather 
broadly rounded and denticulate. The prosternal chin-pieco 
is vary slightly emarginate in the middle. The prosternum 
is closely and rather roughly punctured, the process margined, 
narrowed at the apex. Xatwral carina of the basal segment 
Of the abdomen rectilinear posteriorly, 
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XXXI.— On the Muscular Impressions of some Hftecies of Car* 
boviferou# and Jurassic Nautiloids oommired with those of 
the recent Nautilus. By Arthur H. Foord, F.G.S., and 
G. 0. Cric k, Assoc. R.S.M., F.G.S., of the British 
Museum (Natural History). 

Jn the ‘ Geological Magazine 9 for November 1889 we 
described and figured the impressions of the shell-muscles 
of Coelonautilus cariniferus y J. dc (7, Sowerby, ap.*, fioia 
the Carboniferous Limestone of Ireland. We have since 
had the goiKl fortune to meet with othci species in the 
British Museum Collection, both of (JarlKniiierous and Jurassic 
Nautiloida, in which similar impressions arc nioie or less 
completely preserved. 

In the figures a indicates the anterior boundary of the mus¬ 
cular impression, p the posterior, and 8 the last-formed 
septum. 

The accompanying iiguie (tig. 1) f of a cast J of the 
intcrioi of the shell of a recent Nautilus (jV. pompiliua) is 


Fig L 



here introduced for comparison with the fossil forms to be 
described below. Upon the side of the body-chamber is 
seen the impression ot the car-shaped shell-muscle, together 
with part ot the H annulus ff or band that connects it with 

* Min. Conch, vol v. 1825, p. 130, pi, cccdxxxii, fig. 8 (excl. fig. 4). 

t Figs. 1-4 inclusive were all drawn on a reduced scale with the camera 
trow the original specimens. 

t To obtain the cast, the shell haring been longitudinally sectioned, 
one half whs filled with paraffin and then immersed m dilute hydrochloric 
acid until the shell wao completely dissolved. 
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the corresponding impression on the other aide** Both in 
recent anti fossil species the upper or anterior boundary of the 
impression (a) is mnch more distinctly marked than the lower 
or posterior (p), and accordingly the fatter, as would naturally 
be expected, is rarely preserved in fossil forma. On the inner 
surface of the shell the anterior boundary of the impression is 
marked by a very fine sharp ridge, which therefore m the cast 
appears as a distinct groove. The impression of the annulus 
is not quite so distinctly marked. 

(a) Carboniferous Species . 

Solenocheitus latiseplatus 9 de Koninck, sp.f 

Fig. 2 represents a natural cast nut. size) ot Soleno - 
chellus latiseptatus from the Cement-stone of Carboniferous 
age of the Arden Qaairies, Nitshill, near Glasgow (B,M. 
No. t\ 2541) A). Only the anterior boundary (a) of the mus- 





eular immession is preserved, and that in the shape of a 
groove; put it shows that in this highly inflated form, with 
an evenly rounded periphery, the annulus connecting the two 
muscles of attachment was very short on the ventral side, so 
that the muscles Were rather more ventral than lateral; 
whereas in those species having a more or lees flattened peri¬ 
phery, e* g. A r . pofnpilim } Nt. polygonalis, &o., the reverse is 
the case, trie annulus being much longer on the ventral side. 

* The appearance of the shell-mUBcle and annulus aa seen on the body 
of the Nautilus, with which the impression here figured closely agrees, is 
admirably figured in Sir Kiobard Owen’s * Memoir on the Pearly Nauti¬ 
lus/ im f plAta 1. 

f *Fauuc du Oalcaire Oarbomi^re de la Belgique’ (Asm. du Mu*. 
Itoy. d’llist. Nat de Belgique, tom, ii), 187#, p, 1 ju, pi xxii, figs l, 2,3. 
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(b) Jurassic Species. 

Nautilus , ap. nov. 

Fig. 3 illuatiates oaf* size) a specimen (B.M. no. 89767) 
of a now species oi Nautilus from the Inferior Oolite of Sher¬ 
borne, in Ihusetshirc. On the side of the specimen that is 

Ityr* S. 



figmed the anterior boundary of the muscular impulsion cun 
be tiaeed as a gioove hom the umbilicus with but alight 
inteuuption to the neiipheiy Uj^on the opposite side, which 
is denuded of the shell and much eroded, only traces of the 
iniptesMon can Ijc made out. 


l r ig. 4. 



Nautilus polygonalis , J, de 0* Sowerby *. 

Fig. 4 K'piosents (* nat. size) it specimen of Nautilus 
* Min. Conch, w»l. vi p, 40, pi. dxxx, 
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polygonal!* (B.M, no. c. 2847) from the lufrrior Oolite; the 
locality i$ not recorded* It is a longitudinal section of a shell 
and snows the course of the anterior boundary (a) of the 
muscular impression from the umbilicus to the periphery. 
Not only does this muscular impression greatly resemble that 
of the recent Nautilus (N. pompilius ), but the curvatures of 
the sutures are also nearly identical, as may be seen by com* 
paring them with those ot fig. 1. 

Nautilus obesus ?, J. Sowcrby 

The only example of this species known to us which 
allows any trace of the muscular impression is a cast of a large, 
crushed, and much broken body-chamber from the iron¬ 
stone (inferior Oolite) of Deaton, Northamptonshire (B.M. 
no. 82*128 i). This measures 14 iuehos along the curve 
of the periphery, the last-formed septum briit* 4f inches 
wide, and the width of the aperture 9$ inches* Fig. 5 has 


* 



been reduced with the camera from a tracing of the actual im- 
preasiou; a indicates the anterior and p the posterior b luudary; 
* indicates a portion of the last-formed septum. The irregular 
line on either side of the figure represents mevely the broken 
edge of the umhilicus* Although the specimen is so badly 
preserved, not only can the anterior boundary of the muscular 
impressions and annulus be made out, but a portion also of 
the posterior boundary. On one side of the body-chamber 
several lines close to and concentric with the anterior boun¬ 
dary of the impression indicate former points of attachment 
of the anterior edge of the shell-muRcle, and may be compared 
with similar lines be observed in the shell of the recent 
Nautilus f. 


Nauiih* ctausus, d’Orbigtiy 

Fig. 6 was traced from a ^outig specimen (2 inches in 
♦ Ibid* vol. ii. 18L0, p. 51, pi. 

t Bee Oeol M«g dee, ilL vol. vi. p, 4&> (Nov. 1889), tfg. R 
j * PalSontak^ie Torr. Junwfttyuw/ tom. i. 1812, p. 154, 

pi xxxrii. 
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diameter) of this species from the Inferior Oolite of Caen, 
Normandy (B.M. no. 37024). The anterior boundary (a) 
of the impression can be distinctly followed from the umbili- 


Fig. a 



cu» on the one side across the periphery to the umbilicus on 
the other side; but no trace exists of the posterior boundary. 

The above figures (3-6) show how closely the Jurassic 
species of Nautilus approximate, as regards their muscular 
attachment, to the leceut Nautilus ; and this analogy may be 
cauied still fuithcr buck in geological time judging by the 
figure of a Triassic «pocies (A r . salinarius) given by Moj- 
sisovics *, in which a consideiable portion of the anterior 
boundary of the shell-muscle is preserved. 

We ure indebted to the kindness of Dr. H. Woodward, 
F.lt.ri., for the use of the woodcuts illustrating this paper. 


XXXII .—Description of a new Papilio from the West (hast 
of Africa. By II. Grose Saiihi. 

Papilio harpagon. 

Male .— Umterside. Both wings blackish brown, with 
biownish-w liite spots and bands, as iui*. ucalegon . Hew., but 
on the anterior w ings the spot towards the end of the cell, and 
the band, below the median nervurc, is broader, and in the 
middle ot the cell is an indistinct brownish white spot. On 
posterior wings the band is broader and extends externally as 
far as the end of the cell. 

Underside . Anterior wings as on the uppemde, Posterior 
wings with an orange-coloured spot at tho base inside the 
prccostal nervure and another beyond it divided by the costal 
nervurc, followed by three large, indistiuet, black spots; a 
short indistinct streak of orange colour below the median ner¬ 
vure at its base. 

Expanse of wings 3^ inches. 

Bab . Gaboon. 

Veiy near to P. ucalegon, but blacker, with wider bands, 
and otherwise differing as above described. 

In the collections of Mr. Crowley and H. Grose Smith. 

* “ Die fVjphalopodtm dor Mediterranen Trias-Pmviu* ” (Abb. d. k. k. 
geol IteieWnut. Hand x), 1882, pi xci. fig. Ha, 
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XXXIII, —Description of new Species of Crocidura from 
Africa . By G*. E. Donsotf, M.A., F.R.S. 

The following descriptions of three new species of the genus 
Crocidura are derived from examinations of specimens pre¬ 
served in the collections of the British Museum, and of the 
Zoological Museum of the Imperial Academy of Sciences at 
St. Petcisburg. All belong to the section of the genu* with 
twenty-eight teeth. The dentition of each species will be 
found figured in Part III. of my Monograph of the Inseeti* 
vorA, o< which I am about to publish the plates. 

Crocidura nana . 

Scaictdy if at all larger than Crocidura etrusca , and there¬ 
fore the smallest species of this section of the genus as yet 
discovered. Fur above dark slate-brown, with a faint 
greyish tinge ; beneath white, the colour of the upper sepa¬ 
rated from that of the lower surface by a sharp line. The 
feet are clothed with short shilling whitish hairs; the tail 
with short brownish hairs, with many long fine dark brown 
hairs projecting almost to the tip. Ears moderate, clothed 
with short dark brown hairs. 

The anterior maxillary tooth is shorter than the third 
incisor in vertical extent, but exceeds it in cioss section at 
the base, and the postcro-internal part of its base is in con¬ 
tact with the premolar. (See Monograph of the Insectivora, 
part iii. fasc. i. pi. xxviii.*) Length, head and body, about 
40 millim., tail 30, pes 8£, distauce from tip of first upper 
incisor to apex of principal cusp of last premolar 

I lab. East Africa (Dollo, Somali Land). 

Type, the skin of an adult individual, collected by Messrs, 
F. L. and W. I). James, preserved in the British Museum 
(Nat. Hist). 

As 1 am very unwilling to describe new species from skins, 
1 waited for a long time, hoping that a specimen preserved 
in alcohol might be procured; but my expectations not having 
been realised I resolved to leave this very interesting species 
no longer unuescribed, particularly as the characters afforded 
are ample for its recognition. 

Crocidura Strauchii . 

Slightly larger than <7. arane a, but with a much longer 
foil and larger ears. The tail is moderately thick, and 
clothed with short fur, which nearly conceals all the scales, 
4 Thin pert of my Work will be published in a few weeks. 
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and between which the long fine hairs project nt intervals to 
within a short distance of the extremity; the muzzle, chin, 
maims, and pcs are well covered with short fur like the under 
fur on the tail. The ears are apparently naked, being clothed 
only with very short almost invisible hairs. The fur of the 
body is short throughout, on the head, baek, and upper sur¬ 
face of the tail cinnamon-brown, with bright yellowish-brown 
extremities, beneath similar, with greyish tips. 

The teeth (sec Monograph of the Inseotivora, part iii. 
fuse. i. pi. xxvii. figs. 2 & 2 a) somewhat resemble those of 
0 . nranea , but, besides being altogether larger, they may lie 
at once distinguished, not only from those of that species, 
but also from those of every other species of this section o! 
the genus, by the form of the anterior maxillary tooth, the 
base of which develops a horizontal postcro-intornal process, 
so that the postciior maigin of the base ot the tooth is deeply 
concav e. 

In the single specimen, an adult male, there is a well- 
marked lateial gland in the usual position. 

Length, head and body, 85 millim., tail 55, eye to tip of 
nostril 12, ear 10, elbow to end of middle digit (without 
claw) 18-J, matms 8, pcs 12, tibia 18, distance of tip of 
fiist upper incisor from apex of principal cusp of the last 
premolar 5. 

/fab. N.K, Africa (Soudan). 

Tyjie, an adult male No. 1988, preseivcd in alcohol in the 
collection of the Zoological Museum at St. Petersburg. 

This sped os somewhat resembles C. Jiave#cens in the colour 
of the fur, and in the length of the body and tail, but it may 
be at once distinguished by its smaller size, much shorter 

C *s, forearm, and tibia, by the presence of a well-developed 
tcral gland, and by the deep concavity in the posterior mar¬ 
gin of the anterior maxillary tooth. 

I have much pleasure in connecting with this interesting 
species the name of Dr. Stvauch, Director of the Zoological 
Museum of the Imperial Academy of Sciences at St. Peters¬ 
burg. 

Orocidura macrodon . 

In colour and in distribution of the fur like C. Strauchii , 
but with much larger feet, a shorter tail, a much longer 
muzzle, and altogetlier larger teeth. The muzzle is remark¬ 
ably long and pointed, the ears moderate, clothed only with 
veiy short hairs, and a few longer ones spiinging from the 
maigin of the internal folds ; the vibrissa on the sides of the 
muzzle aie fine and very long, the longest extending back- 
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wmds behind the ears. The fur of the b&dyia short: the 
tail is clothed with coarse short fur from Which long uairs 
arise; the feet are covered with short hairs of which the 
longest are at the bases of the claws, which they nearly equal 
in length. 

Both the upper and lower anterior incisors arc remarkably 
long (see Monograph of the Insectivora, pt. iii. fasc. i. pi. xxvii. 
tig. 8), the uppei anterior incisor has a short basal cusp 
which docs not extend even below the cingulum of the second 
incisor. Viewed laterally the third incisor is very little 
smaller than the anterior maxillary tooth; but seen from be* 
neath the latter much exceeds the former in cross section at 
the base, and its cusp very slightly exceeds the anterior basal 
cusp of the premolar: its base is not emarginate posteriorly as 
in C . tftmuchii, The anterior lower incisor hoe a shallow 
notch for the posterior basal cusp of the anterior upper 
incisor. 

Length, head and body, 68 millim., tail 46, eye from tip 
of nostril 14, length of ear 8£, elbow to end of middle digit 
11), maims 8£, pes 14, tibia 14, distance of the tip of first 
incisor from aj>cx of principal cusp of the last prcmolar £>£. 

Type, preserved in alcohol, No. 1968, in the collection of 
the geological Museum at Ht. Petersbuig. 


XXXIV.— On the (hnstUvtion of the Body in the Blattidec, 
By E. Haase *. 

Any extension of our knowledge of the structure of the 
Cockroaches, however small, is of special interest, because two 
characteristic representatives of this family of Orthoptera, the 
House-cock roach ( Phyllodtomia yermanica^ Fab.) and the 
Kitchen-cockroach {Periphneta orimtali$ } Lima.)* from their 
occurrence in the dwellings of man and their adaptation to 
this protective habitat, arc to be obtained in abundance 
throughout the year, and further because, on account of their 
considerable disc, they liave always served as a chosen material 
for an introduction to the anatomy of insects. 

But, moreover, the oldest remains of fossil insects known 
to us, the Silurian Pal&oblattina UurviUei\ Brongu. t* and 

* Translated from the i 8itzung«berichto dor Geeellachaflt Naturfbis 
*0bendev Freundo xu Berlin/ Jalnv, 1889, pp, 1:28-480. 

t F. Burner sees in the preserved remain* of the wing indications of a 
probably synthetic Orthopteron approaching the Mole-Cricket (Aim. k. 
k. Nsturhiat. Hofrn. Wien, i. 1881, p, 1>, 
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half of all tlie species known from the Carboniferous format 
lion are to bo leforred to the Blattida*. 

A a the gradual embiyogcny of the insect-body distinctly 
shows, its constitution is to lo carried back to the scheme 
which was diawn up by B* Ilatsohek * for the origin of the 
Annelid from the troehophore. But as flic structure of the 
fully-developed in sect-embryo is at the same time more 
shai ply defined in its elements than in the ease of the Anne¬ 
lida, Myiiopndn, and Crustacea, and above all is subject to 
no variations in the number of its segments, it is desirable to 
modify somewhat Hnlsehek^s more generally applied denomi¬ 
nations of the constituents of the body for the Hexapoda* 
Thus the expression “ frontal piece ” may l»e substituted for 
Hatachek’s‘‘head-segment,’ 1 as this only foims the head of the 
insect in conjunction with the jaw-bearing melameres. Fur¬ 
ther, in consequence of the definitely fixed number of the abdo¬ 
minal segments m the developed embryo of insects, llatschck's 
“ end-segment ” represents no indifferent terminal pot firm, 
as it does among Annelida, Crustaceu, and many Myrio- 
poda. By the complete suppression in the mature embryo 
of any indefinite anterior girdle acting as a genimiparous zone 
there rather remains only ot the terminal segment a terminal 
section incapable of fuither development of segments, which, 
as it beais the anal aperture, may be characterized as the 
“ anal piece.” 

Consequently the body of the mature embryo of the 
I louse* cockroach consists (1) of a frontal piece which bears 
as a cential process the lubrurn and as lateral appendages the 
antennnry lobes, shows no primitive-vertebriforin rudiment* 
of the secondary body-cavity, and is perforated jjosleriorly 
by the orifice of the mouth. The originally ventral position 
ot the antennae, which has been so often cited in evidence of 
their limb-nature, probably only corresponds to the place of 
their fust origin, and therefore does not carry with it their 
equivalence to the persistent ventral pedal appendages* 

Behind the frontal piece comes (Z) the dennita number of 
true metamercs, with biluteral, primitive-vertebral founda¬ 
tions of the secondary body-cavity and ventral pedal appen* 
dages. Of these segments the first three advance towards 
the frontal piece and their appendages become jaws ; in this 
way the head of the insect is produced. Behind these follow 
three thoracic or mesosomalic segments, with the thoracic legs, 
and finally the abdomen, composed of ten true metaracres, 
the early-indicated embryonic limbs of which soon disappear. 


* Arbeit. Zool. Inst. Wien, i. (1B78) p. 77. 
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The abdominal segments are closed (3) lastly by the a anal 

£ iece,” into which neither the ventral cord nor the secondary 
i>dy-cavity is continued, and which remarkably resembles the 
frontal piece. For on the 44 anal piece ” are also two terminal 
appendages, originally quite ventral and lobiform, like the 
antennae, afterwards with tentaculifovm terminal appendages, 
although less developed and later in appearing than the an¬ 
tennas, tho cerci } which only subsequently move close to or 
above the anus. 

Further, there is on the anal piece a median dorsal plate 
above the anus, the anal operculum (lamina sujtraanalift), 
and generally twoamil valves (valvutcri) bounding it laterally, 
to which an inferior opercular piece is but rarely added. 

The same number of segments as in Blatta occur in all 
Thysanura, particularly distinctly in in which the 

tenth segment still forms a closed ring, while the strongly 
developed anal piece is distinguished by three long many- 
jointea appendages, of which the median one represents the 
anal operculum and the two lateral ones the cerci. In many 
ot the lower insects and their larvae we also find the same 
number of segments distinctly marked, as may be best recog¬ 
nized in the Acrydia and other Orthoptem, in the larvte of 
Dragon-flies, &c.; even in the larva of llydropkilm M . Heider 
has demonstrated the occurrence of ten true abdominal seg¬ 
ments. 

A comprehension of the variable constitution, esjjccially of 
the abdomen, of the Hexapoda is possible only from the con¬ 
ception of the insect-body founded upon Hatechek’s scheme. 
As will be shown, the divergent conditions can easily be 
referred back to the primitive condition, such as We have 
found in the above-mentioned Ortboptera* by citing both the 
dorsal and the ventral plates of the abdominal segments in 
simple numbers so far as they are independent and distinctly 
demonstrable, by furnishing these numbers above with a plus 
sign (-f) when the plates are still distinct in the embryo, 
but in courao of development become so aborted and sup¬ 
pressed that it usually requires special preparations to render 
them visible, furbishing them above with a minus sign ( —) 
when the plates entirely disappear in the course pf the deve¬ 
lopment, and entirely omitting the numbers of those segments 
which are never formed even in the embryo; and lastly by 
indicating a secondary amalgamation by a uniting sign (^) 
and the anal piece by the letter A, seeing that it is homologous 
in all forms. As an example how by this sebematizatkm an 
insight into the course of the gradual reduction or rttoalga* 
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mation of the abdominal segments is rendered possible we 
mav also take our Cockroaches. 

fn the almost completely developed embryo still enveloped 
in the egg-membraues (without the branchiiform appendages 
of the fiist ventral segment) a diminution of the number of 
the abdominal segments icsults from the tenth lwing sup- 
pi eased, fiist ventially and then dorsally, and, as was first 
demonstrated by Oholodkovsky *, finally having its dorsal 
plate amalgamated with the anal opeicular plate f, when it 
is still leoognizable m the adult mule. Subsequently tho 
oecmionee of sexual maturity exeicises an influence upou the 
last lour segments, inasmuch as tin* tenth especially appeurs 
to be conquetely aborted in the female. The anterioi nine 
dot sal plates lemam in both sexes distinctly developed, rather 
less uncertainly in the females, only the eighth and ninth are 
letiacted somewhat uudei the seventh doisal plate. While 
in the males tlie nine ventral plates remain developed until 
matuiity, in the females the eiglitli plate first retreats over the 
seventli into the body aud gradually becomes soft-skinned; 
then the ninth plate also passes into the body and over the 
seventh vcntial plate; in Perijdaneta the lattei, having the 
middle of its hinder margin cut off' by puiied notches, finally 
glows int) a shovel-like process which projects beyond tho 
{osfeiior segment and applies itself to the anal valves J. 
Thus in the mature females probably of all Cockroaches nine 
dot sal plates, but only the first seven ventral plates, are recog* 
nizablo. By the retreat of the female sexual aperture, situated 
in the eighth ventral plate, a considerable space—the genital 
pouch—is produced; this is foimcd chiefly by the extended 
connective membrane between the elongated seventh and the 
eighth ventral plate. Thin serves for the development of the 
egg-cocoon which is letained by the internal appendages of 
the posterior gonapophyaes. 

A graphical representation of the divisions of the body of 
the mature female Cockroach may be furnished by the fol¬ 
low iug number-sketch, in which the numbers standing above 
the line denote the dorsal aud those beneath it the ventral 
shields of the abdomen §:— 


1^17273 

~ Hoad 


W 

Thorax 


+ + — 
1~7, 8, 9, JO 

++~ A » 
1— 7 , a, 9,10 


* Zeilschr. £ wise, Zool. xlviii. (1889) p. J00. 

t L C. Mlalland A. Denny p The Cockroach/ 1880) inacmirately 
thaiactons this plate (p, 08 \t.) as tho tenth dorsal shield. 

t These “ pudicol plates n were regarded by Huxley as the terga of an 
eb»\enth abdominal segment, 

$ 1 1 imUtnUv> tin “ frontal ” aud A the ‘* anal piece,” 
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On tHo other hand the formula for the abdomen of the male 
of Phyllodromia, for example, would be:— 


44 r* 

l 7 , 8 , 1 ), 10 . 
4 - 4 * 

1 — 7 , 8 , 0 , 10 


The sexual differences extend also to the appendages of the 
anal piece. Thus in Ptriplamia orientals* the anal valves of 
the male aic also of a transversely triangular form, but con* 
sideinbly more feebly chitmized than those of the female; in 
the female of Phyllodromia they ate similar but still more 
strongly developed, and they bear at their lower extremity a 
longitudinally-cleft plate, which is wanting on the soft- 
skinned, rather globular, anal swellings of the male. The 
sexual differences of the anal operculum {lamina supraanalia) 
have been long wince employed in classification by H. Ilur- 
meister and 0. Brunnei von Wattenwyl. 

The movable anal appendages (emu), as already men¬ 
tioned, resemble the cephalic antennee in their formation, only 
they appear later and arc less developed. In their stiucture 
ami possession of sensorial sot® they also agree with the 
antenuce: nay, fiom V. (Irabcris * experiments upon decapi¬ 
tated cockroaches, their function woula also seem to consist m 
the reception of olfactory stimuli. The uumbci of joints 
in the ccrci in the Kitchen-cockioach is 14-1G, in the ilouwe- 
cockroach 9-11. In secondarily deiivcd forms with a more 
globular abdomen the ccici decrease; thus, in the Panes- 
thida>, for example, in which the female presents only seven 
distinct dorsal and vential plates, they appear only as short, 
inarticulate, triangular appendages. The late development 
and frequent reduction of the ceioi seem to show that they 
are old inherited appendages which am approaching abortion 
(through disuse). 

On the ninth ventral plate of all embryos and young 
animals of both the House- and the Kitchen-cockroach short, 
rigidly setose, unjoiuted appendages are to be seen which 
distinctly originate from the ninth segment t- In the female 
young forms of Peripla?ieta which are still destitute of rudi¬ 
ments of wings these *tyle* may be detected even after the 
retractation of the last ventral plates; they are seated upon 

♦ Biol. OeutntibL Bel r. jp. 4J& 

t (.liiolodkovsky {t <\ n. 04) ascribe* their origin to the tenth segment 
and mippoaew thorn h* become ovtmttod into the genital hook* of the 
male} both thnew aye founded ujioji eirnraof owjorvtnAein 
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the ehitinous plates, which may 1m recognized as the remains 
of the ninth ventral plate on each aide of the short gonapo* 
physial buds. In mature females {with wing-rudiments) the 
styles have entirely disappeared ; thus they are probably cast 
off suddenly dming a change of skin without being again 
produced, as no rudiments of them can be recognized. 

In the mature males of Periplaneta , aa in those of most 
exotic genera, the styles persist distinctly and symmetrically 
developed. 

A want of symmetry in the ninth ventral plate already 
noticed by Brunner*, probably set up in the males of all 
forms with the completion of sexual maturity, consisting ih a 
defect of the margin on one side, and an oblique inflection 
tow aids the dorsal surface, and probably to bo ascribed to the 
strong development and projection of the long unciform 
titillator, often causes the ieduction, but rarely the complete 
disappearance, ot the styles. Thus in the adult male of the 
House-cockroach the styles occur only as small knobs, of 
which the larger left-hand one passes over about in the middle 
of the ventral plate, which is rendered nnsymmetrical by a 
left-sided emargmation: in Ectobia the right-hand style 
disappear entirely. These styles, although noticed by 
Brunner (/. r. p. 129), were entirely overlooked by Brehmf 
in Periplaneta . In many exotic genera the styles are quite 
ludinientaiy, as in the above-mentioned Panestnia. 

The styles are rudimentary in a much greater degree thau 
the cerci, although not such old stiucturcs. They occur in 
the same low grade ot development elsewhere only in the 
males of ceitain families of the Orthoptera, in Mantidce, and 
many Locuatidas, and arc, as was first recognized by Wood 
Mason J, perfectly homologous with the abdominal styles 
which are seated upon the ninth ventral shield of many 
Thysanura ( MachtliH y Lepiama } Lepumim . Nicaletia), where 
they assist in the forward movement of the body, and aUo 
perform tactile functions ; in young Cockroaches also we see 
them penetrated by strong nerves and muscles which gradually 
become rudimentary. 

In opposition to these styliform appendages in their ombry* 
onicdevelopment are the gonapophyses, of which it need only 
be said that they make their appearance in the female only 
at the retractation of the eighth and ninth ventral plates in 
the form of processes in the neighbourhood of the sexual 

* “Nouveau Hyst^me dee Blattmrea/’ in Verb, zooi-bot. lies* hi 
Wieu, 18(55, p. 15. 

t Arb. Bun#. Kutow. <ks. 1879. 

\ Tran* But. Hoc. Lend. 1879, p. 18]. 
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aperture. The anterior pair of gonapopkyseS remains simple 
and originates on the eighth segment, while the posterior 
pair forks secondarily and springs from the ninth segment; 
the position of these gonapophyses therefore corresponds to 
that ascertained for the above-mentioned Thysanura, as well 
as the position of the parts of the ovipositor m Grasshoppers 
and Aculeate Hyinenoptera, so that these appendages may 
probably be regarded as homologous structures. 

On the other hand the paired uncinate hooks of the male 
of PhyUodromia appear to originate on the tenth ventral 
plate, so they should not be regarded as homologous with 
the developed valves of the penis in Machilis , which are 
seated upon the ninth abdominal ring, but, like the numerous 
other clntinoufl pieces around the male genital aperture, only 
as partial thickenings of the wall. These chitinous projec¬ 
tions probably all serve to open and dilate the vagina of the 
female, especially as a perforated penis, which is highly 
developed m Mach ill's } seems to be wanting in the Blattidaa. 

As Cholodkovsky proved, leg-rudiments perfectly homo¬ 
logous with the thoracic legs are formed in the young embryo 
from the first to the ninth abdominal segment. Of these 
embryonic appendages the first pair then become converted 
into peculiar brancluiform organs (/.c. p. 94), which disappear 
before the exclusion of the embryo ; in fact on the first 
abdominal segment even of older embryos we find only the 
median ventral shield, which is surrounded by soft, trans¬ 
versely folded connective membrane. On the second to the 
ninth segments of the same stage the leg-rudiments undergo 
a plate-like change of form. 

On the nearly mature embryo of PhyUodromia 1 find on 
the isolated ventral surface of the first abdominal segment 
only the median ventral shield representing the sternal plates 
of the thorax. On the second segment a median shield 
which is pretty strongly chitinized at the hinder margin also 
occurs in the middle, but on each side there is a plate more 
strongly chitinized, especially towards the lateral margin, but 
which is also covered with fine wavy wrinkles and short 
Spines. The median ventral shield which is Bituated above 
the lateral plates is separated from the latter by delicate 
longitudinal folds, which may be traced distinctly as far as 
the seventh abdominal segment. 

On the adult animal the tripartition of the ventral plate is 
distinctly retained only on the second abdominal segment, 
while the other ventral plates form a single shield on which 
no trace of longitudinal folds can any longer be recoguiaed* 
Indications of this constitution of the ventral plates are still 

Ann. & Mag. N. Hist. Ser. 6. VoL v. 18 
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to be found in Fenplancta and Blabem on the second abdo¬ 
minal segment; hcie the secondary transverse line * is 
intcn upted in the middle, and only an indistinct demarcation 
of the median shield is to be recognized. 

'Hie peculiarities of the formation of the ventral plates 
abo\e disciibed in Phyllodromia me in conespondenoe with 
the lemaikuble condition of the ventral covering of the abdo¬ 
men of MachiUsy in which paiied duplicatuiva which may bo 
raised for half their length aic united by flat anterior median 
shields. 

Thus we get a fresh pi oof of the iilatiouship of the Cock- 
loaches with the Thjsannra, which at the same time indicates 
that the ventiol plates ot the llexnpodu do not represent 
sternal shields of the same class any mine than they corre¬ 
spond to the vential shields ot the Olnlopoda, but that they 
are pioduccd by the amalgamation ot paired abdominal leg- 
rudiments flattened into plates with an unpaiied median 
shield. 


XXXV .—Description of a new Genus of the Ilomopterous 
Family Cicadidtc. By W. L. Distant. 

In a collection of Rhynchota made in the Naga Hills by 
Mr. W illiam Dohcity, and which has just reached my hands, 
1 was suiprised and delighted to find another gorgeous addi¬ 
tion to our knowledge of the Indian Cicadidse, which again 
requires fresh generic subdivision. It is allied to the genus 
Po/yneura ; and as I have already passed that portion of ths 
family in my Monograph, I describe it here and will subse¬ 
quently figure it in the Appendix to my work. 

Angamiana, gen. nov. 

Body robust and elongate, broad and somewhat flattened* 
Head small, including eyes much narrower than pronotum, 
and nariower than base of mesonotum ; ocelli much wider 
apait fiom eyes than from each other; face convex, slightly 
piomirient above. Pronotum with the latoral and posterior 
margins very broad, the lntcial margins strongly ampliated 
and obscurely angulated. Anterior femora distinctly and 

* This fins transverse line, which divides the ventral shields of the 
abdomen into ventral plates and anterior shields, only originates later 
from the coalescence of delicate transverse wrinkles of the chitinous skin 
which is still soft. 
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robustly spined. Tympana covered; opercula broad, ob¬ 
tusely angulated, not reaching the middle of the abdomen. 
Tegmina with the apical third more or less reticulately veined, 
the apical areas numerous, generally twelve or thirteen in 
number. 

This genus is allied to Pb1yneara } from which it differs by 
the much narrower head, the semihyaline and not opaque teg* 
mina, and the different reticulation in the venation of same; 
the pronotal margin and the size of the opercula are also 
distinctive characters. 

Angatntana aethered, n. sp. 

Body black; eyes castaneous; anterior, lateral, and poste¬ 
rior maigins of pronotum (the first narrowly), and an abbre¬ 
viated, central, narrow, longitudinal fascia to same, posterior 
margin of metanotum, head beneath (excluding face), ster¬ 
num, and opercula pale greenish ochraceous; legs and rostrum 
black. Body more or less clothed w ith greyish pile, espe¬ 
cially at the lateral margins of the mesonotum and the base 
and segmental margins of the abdomen. 

Tegmina scmihyaline and of a pale shining bronzy hue, 
the venation darker and either ochraceous or greenish, the 
costal membrane pale greenish; the extreme base and the 
veins enclosing the postcostal area black; the veins enclosing 
the two uppermost apical areas, the terminal vein of the lower 
ulnar area, and the outer margin dark bronzy. Wings pale 
bluish green, becoming pale bronzy towards apex, the outer 
margin dark bronzy. 

The opercula are broad and divergent, their outer margins 
convex, their inner margins oblique, their apices obtusely 
angulated and not reaching the middle of the abdomen. The 
rostrum about reaches the posterior cox®. 

Long. excl. tegm., 46, $ 40-42 millim.; exp. te^n. 
$ $ 124-132 millim. 

Bab. Continental India, Naga Hills (Doherty). 


XXXVI .—DxognoeU of a new Cynopterus from Borneo . 

By Oldfield Thomas. 

Cynopteru* epodiceu$ f sp. n. 

Closely allied to O'. latiden* f Dobs., with which it shares 
the characteristic structure of the teeth, but distinguished by 
its larger size, much shorter fur, especially on the under sur¬ 
face of the body, the presence of turn of coarse yellow hairs 
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on the sides of the neck, and by the entire nakedness of the 
throat, wing and interfemoral membranes, and limbs. The 
hind legs especially in C. latidem are clothed above to the 
ankles, while in C. spadteeus they are wholly naked. 
Colour dark lufous brown above and on the sides below, 
paler on the neck and along the centre of the belly. 

Skull and dentition much as in the allied species, except 
that the anterior premolars arc deciduous, being absent in the 
type• the molar teeth above arc larger and heavier, those 
below are rather longer but not quite so broad, and the last 
lower molar is slightly larger. The incisors number f and 
are subequal in size, the inner ones above being very slightly 
longer than, bnt of the same thickness as, the outer. 

Measurements of the type, an adult female, preserved as a 
skin :— 

Head and l>ody (stretched) 130 millirn.; forearm 77 (*»3*05 
in.); thumb, including claw, 25 ; lower leg 27. 

Skull .—Greatest breadth 25; palate, length 19; front of 
canine to back of last molar, above 13*6, below 15*7 ; m 1 8*0 
x 2*8, SL* 2*5 x 2 3; *;i 3*0 x 2*9, 2 7 x 2*H. 

llab. Baram, N.W. Borneo. Collected by Mr, Charles 
llose. 


XXXVII .—Report upon a small Collection of Scorpions and 
Centipedes sent from Madras by Mr. Edgar Thurston } of 
the Government Central Museum. By it. I. POCOCK, of 
the British Museum (Natural History). 

[Plate XII.] 

SCOUPIONIDEA, 

The Scorpions sent by Mr. Thurston are referable to four 
species, whereof one is new. The seines of the species Sc. 
Swammerdami has been most useful in showing the amount 
of variation presented during the passage from the young to 
the adult condition. 

Isometrus maculatus (De Geer). 

This species is cosmopolitan. 

Buthus Martensii , Karsch. 

Buthus Martensii Karsch, Mitth. Munchn. ent. Vor. 1879, p. 112, rfj 
Pocock, Ann. & Mag. Nat. Hist 1889, iii. p. 385, pi. xv,,cf S. 
Buthue yrammuruip Thorell, Ann. Mus. Genov. 1889, pp. 507-670, $, 
pi. v. tig. 4. 



Scorpion* and Centipede* from Madras. 28f 

This species has been recorded from so many widely 
separated localities in India that it is not rash to surmise that 
it existe all over the country. The British Museum has 
specimens from Sikkim ? Umballah, Bengal, Madras, and 
Bombay. All the specimens possess the black lines on the 
tail winch Thorell states to be characteristic of grammuru8 9 
and a feature by .which it may be separated from hottentotta* 
This, however, is not the case, for nearly all the specimens 
of hottentotta in the British Museum have black-lined tails. 

Scorpio Swammerdami (Simon) *. 

Heterometru* Swammerdami, Simon, Rev. Mag. Zool. 1872, p. 56, 
pi. vi. %. 3. 

Pandinus asper, Thorell, Etudes ficorpiol. pp. 125-128 (1876). 

Pandmus Kocht'i (Peter*, MS.), Karscu, Mitth. Munchn. ent. Vor, 1879, 
p. 127. 

Scorpio luoidipet, Simon, Bull. Soc. Zool. Fr. x. p. 38 (1885). 

This Scorpion is the largest, of the Indian species and one 
that is very easily recognized in the adult condition ; the 
cephalothovax is much depressed laterally and posteriorly, 
the inner border of the hand is straight, and the tail is long 
and powerful. 

Four species presenting these characters have been 
described—two bv Mous. Simon, one by Dr. Thorell, and 
one by Dr. Karsch. But the examination of a long series of 
forms, such as exists in the British Museum, shows that the 
characters of these so-called species are not constant and that 
they vary with age, sex, and individuals. This is clearly 
shown by the appended table of measurements of some of the 
Museum specimens. Included in the table are many of the 
examples sent by Mr. Thurston from Madras, and these 
specimens, being immature and adult examples of both sexes, 
have proved most useful in establishing the above-given 
synonymy. 

Of Sc . aeper Dr. Thorell says:—“ P. Swammerdami 
(Sim.) valde affinia est P. asper \ forma manuum in utra^ue 
specie eadem, sed P. Swammerdami major est, obscunor, 

* AU must agree with Jfr. Thorell that if the name Armwa be abol¬ 
ished as a generic term the name Scorpio must be treated in a similar 
fashion. But the principle upon which this system rests, if widely ex¬ 
tended— -and consistency demands that if it be applied to one case it be 
extended to all—would lead to the abolition of many names which are 
now in common use. Thus Papilio, Mu$co t Vey#rtdio, Anguit, & c . 
would have to be abandoned, and much confusion would thereby be 
occasioned. Consequently it were surely better that these terms, which 
were originally mod in a general sense, be retained as restricted by xoofo* 
gists of the present day. 3 
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minusque scaber, et granula in superficie superiore manuum 
ejus majora sunt, humilia et rotundata, cephalothorax roulto 
brevior quam segmenta caudae l® + 2 m , eauda circiter 4$ 
longior quam cephalothorax, vesiea latior quara segm. caudss 
6 m , paruni longior quam latior, aculei longitudo vesicas lati- 
tudine minor.” 

However, in specimens of Swammerdami the colour of the 
trunk varies from reddish brown to dark green; the degree of 
granulation also varies considerably, in smaller specimens the 
granules upon the hands are relatively coarser ana much more 
defined than in larger specimens, in which they appear to 
have been worn away and fused together; the length of the 
tail increases with the size of specimens and varies with sex, 
being considerably longer in the adult male than in the adult 
female. In young specimens the cephalothorax equals in 
length the length of the first two caudal segments taken 
together; in the adult female it is shorter and in the adult 
male very much shorter; the width of the vesicle also increases 
with age; in small specimens it is as wide as the fifth caudal 
segment, in large specimens it is much wider. 

So far, then, the differences between asper and Swammer - 
dami may be accounted for on the supposition that asper is 
merely an immature specimen. But on glancing over the 
table of measurements given by Dr. Thorell of his type, 
there nmv be noticed some curious facts which seem at first 
irreconcilable with the view of the specific identity between 
Swammerdamt and asper. The following measurements are 
given in millimetres:—Total length 97, cephalothorax Iffy 
tail 60, first two caudal segments 16j, fifth caudal 13, widtn 
of vesicle 5; manus, length 15J, width 12£. 

Now, if the accompanying tabic of measurements be exam¬ 
ined, it will at once l>e seen that specimen N is almost of th4 
samfi length as the type of asper. and therefore, unless the 
two be different species, the otuer measurements should 
coincide approximately. But this is certainly not tho case, 
the measurements of asper being enormously greater in eaoh 
instance. But no doubt the explanation of this discrepancy 
is that the type of asper being dry, the segments of the abdo¬ 
men, as is otten the case, have become drawn together by 
the shrinking of the arthrodial membrane, so that the first 
overlaps the second, the second the third, and so on. Now 
specimen N is preserved in spirit and the tergites and sternitea 
of the abdomen are perfectly distinct. But if it be allowed 
that the shrinkage in the type of aspet* amounts to a little 
more than 2 millimetres for each abdominal segment, we may 
roughly put the original length of the specimen at about U5 
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or 116 millimetres. If, then, it be compared with specimen 
G in the list, which is 1154 millim. in total length, it will be 
(found that the other figures agree remarkably well, the only 
exception being that the length of the tail in asper is far too 
little, being 60 as opposed to 63. But if we take the 
measurement a« given by I)r. Thorell of each caudal «eg- 
ment separate!v, we find that the total amounts to6lf. Thus 
only a slight difference is left, and this needs no accounting 
for if it be remembered that 63 represents the length of the 
Segments plus the arthrodial memurane, whereas 61 ? is the 
length minus this membrane. The type of aspcr } then, 
appears to be a young male of Swammerdamu 
I)r. Karach describes his species as follows:— u Pandinus 
Kochii (Peters, MS.), quam rormam a Pandino Swammer- 
dami (E. S.) differre millo modo possum quam magnitudine 
roinore, ca. 105, in thcammerdami 158 mm.; sed Thorell 
cephalothoracem hujus speciei caudee segmentis 1° + 2° con- 
junctim multo brevioreni descripsit, qui in nostra forma in 
tluobus exemplis siccatis ex Java segmenta caudas 

anteriora longitudme ornnino aequafc et ad i\ asprum , Thor., 
specieni minorem long. ca. 97 mm. cadere non jmtest, quum 
Thorell ejus cephalothoracem segmentis caudm 1°-P2° conj. 
parum breviorem deseriboret et species nostra P. Swammer • 
dami nec P. aspri sculpturam osteMlot.” 

It is clear from what is written above that at the time Dr. 
Karsch had not seen a specimen of ft. Swammer dami; coin 
aequently the statement about the sculpture of his species 
must be treated with caution For the rest, the difference in 
the length of the first two caudal segmeuts observed between 
Swammerdam /, asper } and Kochii is, as we have shown, a 
character dependent upon age and sex. For instance, in 
specimen N in our table—a young female—the cephalothorax 
equals in length the first two caudal segments. 1 believe 
therefore that the types of Kochii are young females of 
Swommerdami. It must be admitted, however, that an 
demeut of doubt on this point exists on the strength ot Java 
being assigned as the locality tor (he species. 

lions. E. Simon separates lucidipes hom Swammerdami 
for the following reasons :-^the size u smaller, the legs* are 
bright yellow, the hand is much smoother and a little wider 
than long (in Swammerdamt it is exactly as wide as long), 
the fifth caudal segment is the same lengrh as the cephulo- 
thorax (a little longer in tiwawmerdami) f ot the same width 
as the vesicle, and strongly channelled above iri its upper 
half (a little narrower than the vesicle and scarcely chan* 
nelled in Swammerdam*). But each of these as a specific 
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character may be taken exception to. Size by itself is of 
course valueless ; the colour of the legs, as shown by the 
Museum series, varies from very dark brown to clear paleyellow 
—thus in specimen J they are very deep brown, in A light 
brown, in V dark yellow, in M pale yellow; the fifth caudal 
segment is shorter than the cephalothorax in females, as long 
in males of a certain age, and longer in lavge males ; and the 
vesicle, as stated above, is wider than the fifth caudal seg¬ 
ment in adults and of the same width in young forms; the 
groove on the upper surface of the vesicle varies from being 
invisible to clearly pronounced ; the sculpturing of the liana 
is also a matter of individual variation. 

The only character that seems of importance is the width 
of the hand, for in Inoidipes it is stated that the hand is wider 
than it is long. Now, a glance at our table of measurements 
shows that, although subject to variation, the length of the 
hand is always greater than the. width ; so that when, in 
addition to the statement about htcidipe it is noticed that 
Mens. Simon asserts that in Swammerdumi the width of the 
hand is as gieat as the length, the conclusion seems almost 
inevitable that his measurements have been taken along 
different lines from those in the table. In the table the 
greatest width is taken along a line at right angles to the 
axis of the braehiurn, and the greatest length from a point on 
the anterior (inner) surface at the base of the dactylar pro¬ 
longation to the extremity of the dilatation of the hand. 
And this measurement of the length always exceeds that of 
the width. Jf, however, the width be taken from the point 
of articulation of the movable dactylus to the extremity of the 
dilatation, it will be found to be as great or greater than the 
length. 

That this explanation is the true one is rendered practically 
certain by the fact that in the figure of the type of 8c . 8wam~ 
merdami the form of the hand is the satqe as in the specimens 
in the Museum collection, and that when measured as these 
have beeu measured the length is always greater than the 
width. 

Sufficient grounds have now, I think, been found in each 
case to justify the conclusion respecting the specific identity 
of the fjorros that have received the above names. 
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Ilormurus Imviceps , sp. n. (PI. XII. figs. 1 and 1 a.) 

Colour of upper surface of trunk varying from ochraceous 
to piceous, under surface always much paler, testaceous or 
ochraceous ; palpi and legs reddish brown to almost black 
above, paler beneath ; vesicle always much paler than the 
rest of the tail, usually streaked beneath with darker bands of 
colour; aculeus dark brown. 

Cephalotkorax closely and finely punctured throughout, 
almost wholly smooth, sometimes very slightly and finely 
granular in its postero-lateral portions, marked here and there, 
especially on its margin, with setiferous pores; marked 
throughout its extent by a median longitudinal sulcus; its 
anterior margin somew hat shallowly excised; the area around 
the median eyes flat or slightly depressed; the median eyes 
of relatively small size and not elevated on to a tubercle. 

Tergites very finely and closely punctured, smooth or 
feebly granular at the sides, the punctures very numerous and 
fine on the hinder margin ; the third, fourth, fifth, and sixth 
marked with two conspicuous depressions, which define a 
more or less pyriform area ; these depressions only faintly 
developed on the first, second, and seventh tergites. 

Sternites marked with two abbreviated subparallel depres¬ 
sions, very faintly and closely punctured. 

Tail .—Lower surface thickly and closely punctured, the 
first four segments not keeled below, the lines of the keels 
being marked by serially arranged setiferous pores, the fifth 
segment with its inferior keels marked by three rows of 
unevenly spaced granules ; upper surface of the tail without 
keels; the anterior segments very slightly granular at the 
sides; the posterior segments smooth throughout; the median 
sulcus perfectly smooth ; vesicle pyriform, flatter and lightly 
sulcate above, smooth and setose beneath ; aculeus short and 
abruptly curved. 

Palp.-~Humerus with upper surface thickly and finely 
punctured, and either, at all events in its proximal half, 
thickly and finely granular, or almost wholly smooth, its 
anterior surface finely and sparsely granulav and bounded 
above and below by a series of stionger sharp tubercles; 
its inferior surface finely and closely punctured, smooth; 
the posterior surface somewhat coarsely granular above. 
Braohium with upper surface smooth and punctured, po&* 
terior surface feebly granular and defined above and below 
by a subtuberculate ridge; inferior surface smooth and 
punctured; anterior surface smooth or slightly granular 
proximally, defined below by a series of conspicuous denticles 
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and above by a subtubercular or subgranubur ridge, -the basal 
prominence armed with two larger and sometimes a few 
smaller teeth, each of the larger teeth bearing a setiferous 
pore. Hand thickly punctured abovej smooth or subrngalose, 
distinctly though sparsely granular tn front, smooth below 
snd somewhat coarsely granular behind, the “ hand-back" 
defined above and below by a conspicuous Bubgrannlar keek 
Movable dactylus slightly or considerably shorter than the 
“ hand-back," with a feebly developed lobe at the distal end 
of the inner surface; when the dactyli are closed a cone* 
sponding but less well developed lobe on the immovable 
dactylus fits in front of that on the movable dactvlus. 

Fein 01 a of the first three pairs of legs furnished beneath 
with a post< rior long and an anterior short series of grannies: 
femora of the fourth pair granular beneath only at the distal 
extremity. 

Pectin es with, as a rule, five teeth, rarely four or six, and 
in one instance only three. 

Stigmata slit-like. 

The genital ojiereufum in the female without trace of median 
suture, the right and left halves having coalesced to form a 
plate, very much wider than long, with angularly produced 
posterior margin. 

Measurements in millimetres of a $ specimen .—Total length 
55; cephalothorax, length 8, width 8*5; tail, length 25- 
first segment 3, second segment 35 (taken together 7), fifth 
Begment 5*4; vesicle and aculens, length 6; humerus, length 
7; brachium, length 7*5; “ hand-back," length 9; width of 
hand 5*5; movable dactylus, length 7. 

A number of specimens of various ages and both sexes. 

This species is closely allied to H. oaudicula, L. Koch, a 
species found in the Australian and Auatro-Malayan region. 
a. laviceps, however, may be recognised by being almost 
wholly smooth (//. oaudicula having diatinctly sculptured 
tergites and coarsely granular cephalothorax and palpi), in 
having the median eyes much smaller and not situated on an 
eminence, in having the form of the dactyli the same in the 
two sexes, and in having the genital operculum in the female 
of a different shape (in oaudicula this plate bears distinct 
traces of the median suture, is more heart-like in shape, less 
angularly produced behind, and lees wide relatively to its 
length); moreover, the ridge which forms the upper boun¬ 
dary to the “ hand-back ” is more strongly developed. 

In addition to the series Bent by Mr. Thurston, from 
Madras the British Museum possesses two specimens (if-84 
sent by Mr. W. Davidson from the Anamallai Hills, * 
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batur. These appear to differ slightly from the Madras form 
in being a little more granular, in having a slightly longer 
tail, ana in having the anterior margin of the eephnlothorax 
a little more deeply excised. 

This species also presents strong points of resemblance 
with IL ( iiremptus , Karsck—the only species of the genus 
known from Africa—but, according to the description, the 
cephalothorax of diremptus is a little longer than the tl hand- 
back,” whereas in Imn'ceps it is always shorter; moreover, 
the movable finger of diremptus bears near the middle of its 
inner surface a large lobe and the fingers are widely separated 
at the base when closed (in Iceviceps they are in contact 
throughout their lengthy. 

Cm to pod a. 

Only a few species of this group were obtained, yet more 
than half of them prove to be new. Of these one is a species 
of Himantarium and the others are species of Otostigma, 
It seems at first a surprising fact that out of the four species 
of OtosUgma in the collection all should be new to science; 
but it is not a matter for wonder in the face of the circum¬ 
stance that, although this genus is richer in species in the 
Oriental Region than any other (with the exception perhaps 
of Scolopetidru ), yet until now only one species, and that a 
widely aistributed one, has been recorded from India proper 1 

In fact, the knowledge that we possess of Indian Myrio- 
poda—and the same almost may bo said with respect to 
Spiders and Scorpions—is ridiculously scanty considering the 
length of time that the country has been occupied by the 
English. Judging by analogy, these animals must be 
exceedingly abundant, and an enormous number of new forms 
could doubtless be collected by anyone who would but take 
the trouble to look for them. 

Scutigera hngioorms (Fabr.). 

A very widely ranging species. Common in India and 
Burma, and extending through Sumatra and Borneo. 

Genus Khvsida. 

J Vn/$ida f Wood, Joum. Ao. Sci. Philad. v. p. 40 (1803). 

This name was put forward by Dr. Wood to take tlie 
place of Branchiostoma of Newport, Branchiostoma having 
oeen previously applied by Costa to the genus which is com¬ 
monly known as Amphioxus. But Dr. Wood’s proposal has 
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met with no acceptance. Nevertheless, in accordance with 
the laws of nomenclature, his name Rhysida must be adopted 
for those centipedes which, since Newport’s days, have been 
termed Branchiostoma . 

Rhysida immarginata (Porath). 

Branchiostoma immarginatum, Porath, Bih. Sv. Vet-Ak, Handl. it. 
p. 24 (1876). 

Common in Further India, but never before recorded from 
India proper. 


lleterostoma spinosum 9 Newpoit. 

Hitherto known only from Ceylon. 

Otostigma splendens, sp. n. 

Colour mostly ochraceous, but shining with metallic lustre. 

Head-plate not narrowed behind, a little wider than long, 
not aulcate. 

Antenna* short, com nosed of seventeen segments, whereof 
the basal two are naked and the rest pubescent. 

Ma trill ary aternite convex from before backwards and from 
side to side; prostemal plates short, armed with four sharp 
teeth ; basal tooth bidentafe; claw stout and short. 

Tergitea from the fifth strongly bisulcate, from the eighth 
marginato, from the sixth faintly wrinkled laterally, and in 
the posterior half of the body obsoletely grooved between the 
sulci. 

Sternitrs marked with two very abbreviated sulci in front 
and with two median impressions, one central, the other pos* 
tevior. 

Anal somite*—Sternite with straight converging sides and 
lightly concave hinder margin; pleurat covered with small 
pores, the process slender ? short, armed apically with two 
strong spines and above with one strong spine; lege mode¬ 
rately lo ng; femur armed with six spines, one in the middle 
of tfie upper inner margin, two on the under inner margin, 
and three on t he under outer margin; tarsus unarmed, claw 
spined; tergite not impressed behind. 

Let/e *—1 areal segment of the preanal legs unarmed; 
proximal tarsal segment of the rest of the legs armed with 
a single spur. 

Three specimens, length 60 millittu 

This species is undoubtedly very closely allied to 0 . <m- 
foniewn, Haase, but it appears to be very much lesa wrinkled; 
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moreover, in oeylonicum the tarsus of the preanai leg js armed 
with a spur, the pleur® terminate in a single spine, and 
the anal tergite has a different form* 

Otostigma morsitans, sp. n. 

Colour olivaceous, legs and under surface paler, not or 
hardly metallic. 

Head-plate wider than long, not narrowed behind and not 
sulcate, sparsely but somewhat deeply punctured. 

Antenna* shott, composed of seventeen segments, whereof 
the ba^al two are naked and the rest pubescent. 

Maxillary aternite punctured like the head, prosternal 

E lates short, in contact, and obscurely divided into four teeth : 

asal tooth of the maxillipcdcs bearing two feebly developed 
teeth. 

Tergites very finely and closely punctured and also fur¬ 
nished with larger and more scattered punctures; from the 
sixth bisulcate, from the eighth marginate, and from the fifth 
wrinkled laterally; in the posterior half of the body the ter¬ 
gites are wrinkled also in the centre and those in about the 
hindmost third of the body are armed with many irregularly 
arranged spicules. 

Sunnites punctured like the tergites, not bisulcate, but 
furnished with two impressions on each side of the middle 
line in the centre of the plate and a much fainter impression 
in the middle of its posterior border. 

Anal somite.—Hternite with nearly straight converging 
sides and very lightly concave hinder margin; pleurce thickly 
and finely punctured, bearing a single well-developed spine 
in the middle of the posterior edge, the process very short 
and armed with two apical spines; legs moderately long and 
slender, tarsus unspined, femur armed \dtli only live spines, 
situated on the under surface—two of these form an internal 
and three an external series $ tergite bearing a median keel 
in its anterior half, scarcely impressed behind. 

Lege .—Proximal tarsal segment of all the legs, including 
the preanal pair, armed with a single inferior spur and some¬ 
times also with an anterior spine. 

Length of largest specimen 61 roillim* 

This species is also closely allied to 0. oeylonicum . It 
differs, however, in having a very short pleural process ter¬ 
minated by two spines ana in having the spines on the anal 
femora confined to the under surface. In having the poste¬ 
rior tergites covered with spicules it resembles 0, earm®tum f 
but with this species it cannot be confounded. 
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Otostigma nudum } sp. n. (PL XII. figs. 8-3 b.) 

Colour of tergites pale olivaceous, of sternites testaceous, 
of head, first tergite, and maxillary sternite rufous, tarsi with 
pale green tint. 

1ieud-phte ovate, long, longer than wide, not suleatc. 

An ten rut short, composed of seventeen segments, whereof 
the proximal three are naked and the rest pubescent* 

Maxillary sternite relatively long, sparsely punctured, and 
marked with a shallow, median, longitudinal sulcus; pro- 
sternal plates long and produced far forwards, so that the 
anterior edge is almost on a level with the apex of the basal 
tooth of the tnaxillipede, the two almost in contact and each 
armed with four poorly developed teeth; the basal tooth of 
the inuxillipcdc snarp and bearing on its inner side a small 
tooth ; claw stout ana curved. 

Ttrgites very minutely and closely punctured; from the 
fifth bisulcate, from the eighth marginate, those in the middle 
and posterior half of the body wrinkled laterally and in the 
middle. 

Stei'nit&s conspicuously trisulcate, being marked with the 
usual lateral sulci and, in addition, with a median, longitu¬ 
dinal, more or less abbreviated sulcus. 

Anal somite,—Sternite with posteriorly converging lateral 
margins and lightly concave posterior margin; pleurm 
covered with relatively large pores, the process short, stout, 
slightly incurved, and terminated by twospines, not armed with 
lateral or superior spines: tergite not suicate and not poste¬ 
riorly impressed; legs short and stout, femur armed with 
seven spineB— two on the upper-inner edge, two on the under- 
intier edge, and three on the under-outer edge; upper surface 
of femur, patella, and tibia obsoletely and longitudinally 
suicate; tarsus not armed with spur, claw furnished with 
two basal spines. 

Leg* with tarsal segments unarmed ; claws spined. 

Length of body 52 millim. 

In possessing trisulcate stemitea, larger pleural pores, and 
forwardly*produced prosteraal plates tms species is allied to 
0. geopkiUnum) Haase : but it differs markedly from all the 
Old-World species of the genus known to me in having the 
tarsal segments of all the legs unspined. 

A single specimen only was sent. 

Otostigma rufitxps } sp. a. (Pl. XII. figs. 2-4 b.) 

Colour of tergites somewhat grass-green, legs and sternite* 
paler; head-plate, with exception of the frontal area, which4* 
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green, and first tergite, castaneous ; antennae green; maxillary 
Bternite castaneous, with the exception of its anterior third, 
which is pale green. 

Head-plate truncate behind, wider than long, not sulcate. 

Antenna* relatively long, composed of twenty-one elongate 
segments, whereof the basal two are naked and the rest pubes¬ 
cent. 

Maxillary sternite wide, distinctly hollowed in itR lateral 
portions, the concavity being liounded behind and at the sides 
by a well-marked ridge ; proatemal plates divergent from 
the base, each armed with four strong and sharp teeth ; basal 
tooth of the maxillipedes projecting far in advance of the 
prosternal plates, each distinctly bi- or tridentnte; claw long 
and slender. 

Tergitea from the seventh silicate, from the tenth margi- 
nate, obsoletely wrinkled. 

Sternitea not suleate, at most bearing the very faintest indi¬ 
cations of two lateral impressions. 

Anal somite.—Sternite with very convex lateral margins 
and strongly concave posterior margin; pleura• thickly 
covered with small pores, the process short and stout, termi¬ 
nated by one or two small spines, without superior or lateral 
spines; tergite with a faintly marked posterior impression; 
(anal legs absent). 

Legs with the claws armed with two basal spines; the 
proximal tarsal segment armed with two spurs, an anterior 
and an inferior; in addition the patella of the first pair of legs 
armed with a single anterior spine, and the tibia of the first 
seven pairs armed with a single anterior spine. 

A single specimen, length 41 millim. 

In the absence of the anal and preanai legs it is not possible 
to point out the affinities of this species. But it is sufficiently 
characterized by the depressed condition of the sides of the 
maxillary sternite—a peculiarity which 1 have never seen in 
any other member of the genus. 

Himantarium (?) striatum, sp. n. (PI, XII. figs. 4-46.) 

Colour ochraceous, with darker markings and a pale median 
band above, paler beneath. 

Head-plate scarcely longer than wide, convex, anterior and 
lateral margins convex, with rounded postoro-lateral angles 
and straight posterior margin, completely covering the max¬ 
illary feet; frontal lamina large and distinct. 

Baaal plate as wide as the head, very short, being about 
five times as wide as long. 
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marked by a deep and wide sulcus, which runs longitudinally 
from the middle of the anterior border to the middle of the 
posterior border; maxillipedes almost reaching the anterior 
oorder of the cephalic plate, the claw enormously long, lightly 
curved, and blade-like. 

Antenna not attenuate, of a uniform thickness throughout, 
the apical segment as long as the two that precede it; shortly 
hirsute. 

Tergites not bisulcate, but conspicuously although finely 
striate. 


Sternites marked with a median circular porous area and 
behind the middle with a transverse porous area, which iu 
the middle and hinder half of the body becomes divided into 
two halves. 


Anal samite.—Tergite not covering the pleurae; pleura 
moderately inflated, furnished with many close-set pores 
where they come in contact with the anal tergite and sternite, 
and a few scattered but conspicuous pores on the disk; star- 
nite parallel-sided, with rounded postero-lateral angles and 
straight posterior margin, its surface marked with a median 
longitudinal sulcus; anal legs very short, considerably shorter 
than the preceding pair, composed of five segments and ter¬ 
minated by a claw. 

Number of pairs of legs (?) 69; length 38 millim. 

A single specimen. 

This species has been only provisionally referred to the 
genus Himantarium ; lack of material has prevented mo 
from putting the specimen to a critical examination suffi¬ 
ciently exact to determine its generic position. ^ It is un¬ 
doubtedly congeneric with Dr. Meinert’s Himantarium insigne 
and indicum (two species from Kooloo), but it differs from 
both in having its pleura distinctly porous and its anal legs 
armed with a claw. 


Meeietooephalus punctfyrons, Newport. 
Common throughout the Oriental Region. 


EXPLANATION OP PLATE XII. 

>. 1. Hormuru* Imicfpt, sp< n., , nat. rise. 

i, 1 a. Ditto, $. Sternum, operculum, and peotinee. 

►. 2. OtmUffma mq/htm, ep. n. Head from above. 

* w. 9 a. Ditto. Head from, below. 
pfy.jib* Ditto. Anal pleura from the aide. 

JRj, 8. Otettigma nudum, ap< n. Head from above. 

Ann <fe Mag. N. Hist. Her. 6. Vol. v. 19 
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Jfy. 3 a. Otottigma nudum, »p. n. Head from below. 

,/%. 3 b. Ditto. Anal somite from below, 

Jt\g. 4. Hmmtarium (?) striatum , sp. n. Head from above. 
J%. 4 a. Ditto. Ilead from below. 

Fiy. 4 h . Ditto. Anal somite from below. 


XXXV111 .—Description of a new Genus and Species of Scor¬ 
pion belonging to the Grouj) Jurini, By R. 1. POOOOK, 
of the British Museum (Nat. Hist.), 

[Plato XI. B, figs. 1-1 

Ukomachus, gen. nov. 

Sternum pentagonal, longer than wide. 

Movable and immovable dactyli of the chelicerse armed 
with three strong teeth above, and with a aeries of similar 
tubercular teeth below. 

Hands distinctly eostate. 

Cephalothorax with anterior margin truncate; ocular 
tubercle not divided. ’ 

Stigmata circular. 

Vesicle of tail elongate, about as long as the fifth segment, 
almost parallel-sided, not globular; slender at its anterior 
end, flattened beneath ; aculcus very short, about one fifth of 
the length of the vesicle, stout in its anterior half, ita poste¬ 
rior half becoming abmptly spiniform. 

Tiiis genus is closely allied to Vharilue of Simon, and 
may only he separated from it by the remarkable form of the 
caudal vesicle. The vesicle is somewhat elongate in Ohatrihu. 
but in this new Bpecies it is so totally different in 
from that of any other Scorpion, that X have thought the 
peculiarity worthy ol' gcueric distinction. Is it a sexual 
character ? 


Uromachue pictui , sp. n. (PI. XI. B, figs, 1-1 c.) 

Colour reddish brown, variegated with black. 

Cephalothorax .—Anterior border almost straight very 
slightly emarginate; the sides abruptly sloped at an anjrfe 
from the median portion: the ante-ocular area nearly flat, 
slightly hollowed anteriorly and smooth, the post-ocular area 
deeply marked by the median sulcus, which is continuous in 
front with a hollow on each side of the ocular tubercle, die 
eidea of the eulcns distinctly granular; the tubercle situated 
well in the anterior half of the cephalothorax, not sulCate but 
prolonged in front and behind into a short tapering process • 
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the lateral portions of the cephalothorax somewhat coarsely 
granular; two contiguous lateral eyes on each Bide. 

TergiUs sparsely and bluntly, but somewhat coarsely 
granular; the third, fourth, fifth, and sixth with a median 
low smooth keel in front, and one low smooth keel on each 
aide, the seventh bearing on each side above a low eminence 
terminating behind in a tubercle, and below a aubtubercular 
keel which also terminates behind in a large tubercle. 

Sterniiee smooth, anteriorly bisulcate. 

Tail more than five timesas long as the oephalothorax, taper* 
ing gradually from the base to the posterior end of the fifth 
segment; the segments above excavated only in front and 
ctose to the joint; the rest of the upper surface fiat, or nearly 
so; the first segment provided with ten keels, the second, 
third, aud fourth with eight keels, the fifth with seven keels ; 
the superior keels on the first four welt expressed and deuti- 
culate in the posterior half; the superior lateral keels more 

S romineut and complete on these same segments, but less 
enticulate than the superior keels; the rest of the keels 
almost smooth, more or leas uneven and subtubercular on the 
first three segments, but ou the fourth they are distinctly but 
irregularly and bluntly dentate: in the fifth segmeut the 
superior keels are almost abseut, being represented merely by 
the edge formed by the slope of the lateral surface at right 
angles to the upper surface, this edge is sparsely aud bluntly 
dentate, the superior lateral keelsareweli expressed and bluntly 
and sparsely dentate; the three inferior keels more strongly 
developed than in the preceding segments, and strongly and 
sparsely dentate ; the upper surface of this segment anteriorly 
obaoletely bicostate. Vesicle ,-—Upper surface nearly flat and 

smooth in front, in its posterior two thirds convex from side 
to side, and thickly and coarsely granular; beneath it is flat 
or slightly concave, and, as also are the sides, coarsely but 
bluntly granular; its greatest width is less than one third of 
its length, and its greatest height or thickness less than one 
fourth of its length; anterior half of the aculeus subtuber- 
eolar below, tbc posterior half spiniform but short, and but 
little curved. 

Palpi: humerus with upper surface sparsely but coarsely 
granular, and bounded in front and behind by a low, bluntly 
subdentate keel; the anterior surface somewhat strongly 
tubercular and granular; the posterior surface smooth. 
Bmokitm distinctly carinate above, behind, and below, the 
keels smooth or subtubercular. Manus dilated, furnished 
with ten complete, mostly granular or subtubercular, strong 
keels, the superior internal keel dentate; the intercarinal 

1 »* 
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spaces granular and adorned with a reticulated pattern formed 
of rows of minute granules; dactyli short and strong, in con¬ 
tact throughout, neither sinuate, lobate, nor strongly dentate, 
but armed with a number of oblique, subparaffel rows of 
denticles, the apical denticles of each row being the largest 
Leg* witli femora anteriorly granular. 

Pectines furnished with five large teeth. 

Measurement s in millimetres. —Total length 62; ccpbalo- 
< borax, length and width 7; distance of central eyes from 
post-marginal 4: tail, length 41*5—first segment, length 4, 
width 3*2; second, length 5*2, width 2*8; third, length 5*8, 
width 2*8; fourth, length 0*3, width 2*8; fifth, length 10, 
width 2*3 : vesicle, length 9*7, greatest width 2*5, at base 
1 *7, height 2 ; aculeus, length 2 ; palpi, humerus, length 5*5; 
brachium, length 6 ; raanus, width 4, length 6*7, height 4; 
length of u hand-back ” 0 ; movable digit,length 6. 

Two dried specimens in the Museum, apparently adult, 
but of doubtful sex, from Silhet. One of these, which I have 
selected as the type, was from the collection of Mr, Stains- 
forth. 


EMANATION OF PLATE XT. B, Figs, J-l a 

Fg. 1. Uromackus jnctue, gen. et ap. nov., ant. size. 

Fig. 1 a. Ditto. Fifth caudal aegmerit and teaiclo from the sidu. 
Fig. 1 b. Ditto. Aniletis from tuo side. 

Fig. 1 v. Ditto. Aeuloua from below. 


BIBLIOGltAPHICAL NOTICES. 

A Monograph of Oriental Cicadidm. By W, L. Distant. Published 
by order of the Trustees of the Indian Museum, Calcutta.— 
Parti. 4to. London; King & Co., 1889. 

A Catalogue of the Mantodea , with descriptions of new Genera and 
Specieand an Enumeration of the Specimens in the Collection of 
the Jndian Museum, Calcutta. By J. Wood-Mason.— No. 1, 8vo. 
Calcutta, 1889. 

In some recent notices of Manuals of Indian Vertebrate Animals 
issued under Government auspices, we ventured to express a hope 
that on the completion of the proposed series of works it might he 
found possible to treat the rich invertebrate fauna more or less in 
the same fashion. Wo have now to notice the commencement of 
two works which would scorn more or less to tend towards this 
desideratum, although they do not, in many respects, take a 
position parallel to that of the other volumes above referred to, 

Mr. Distant’s 1 Monograph of Oriental Cioadidm 9 certainly covers 
the same ground, but it is a much more elaborate work than W4 
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should have dared to hope for; in fact, a similar treatment of the 
Oriental Insect-fauna alone would produce a small library of books 
such as no Government could be expected to take the responsibility 
of publishing. But should the production of a sen os of Manuals of 
the Indian invertebrate ever be realized, such books as Mr. Distant's 
will be of great importance in the identification of species, to bo 
briefly described in the smaller works; but in that case we hope 
that they may not, as in the case of tho late Dr* Day's 4 Indian 
Fishes, 1 cause the elimination of nearly all synonymy. 

That Mr. Distant's book will be somewhat voluminous may be 
inferred from the fact that this first part includes, besides tho pre¬ 
liminary general matter, the descriptions of only twontv-eight 
species belonging to four genera, and leaves 9 genera still to be 
treatod in bis first subfamily of Oicadiufo. Tho descriptions are 
carefully drawn up, and the student ought to have little difficulty 
in determining the various species, especially with tho aid of the 
beautifully-executed plates, two of which illustrate the present part. 
Thore is only one drawback to tho treatment of the subject by the 
Author, namely, that he divides tho family into two subfamilies, 
Cicodinm and Tibioeninao, solely upon characters belonging to the 
male insect, and that he seems inclined to lay rather much stress 
upon the development of the tympanic operoula, also a male cha¬ 
racter, in the distinction of species and genera ; but with a book of 
which only a first instalment has appeared, any criticism is perhaps 
out of placo. 

Mr. Wood-Mason's ‘Catalogue of Mantodea' is not so strictly 
au Indian book as Mr. Distant’s. It is, in fact, a catalogue of the 
Insects of the family Mautodea contained iu the Indian Museum; 
and although, as might be expected, it contains a great number of 
Eaatorn spocies, these ate interspersed with others from various 
parts of the World, especially Africa and Australia, at id even South 
America. This first part, which is probably about half of the 
entire work, includes notices of eighty-seven species, five of which 
are described as new, and the descriptions of some other species 
previously described by the Author are also given, as well as occa¬ 
sional notes on tho characters of other forms, which are often 
illustrated with very instructive woodcut figures. Two new genera 
of Eremiaphilidxe are characterized under the names of Paro.vy~ 
ophthalmia and Parepiscopua, both for forms in which the eyes project 
upwards more or less in the shape of horns. 


PROCEEDINGS OF LEABNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

November 20,1889.—W. T. Blanford, LUD., F.R.S., 
President, in the Chair. 

The following communications were read 
1, “ On the Occurrence of the Striped Hyaena in the Tertiary of 
the Val d'Artto.” By JEL Lydekker, Esq., B.A., F.G.S. 

A portion of the loft maxilla of a Hyaetna, in the British Museum, 
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containing the entire carnassial, the hinder half of the third pre- 
molar, and traces of the inner extremity of a molar, was referred by 
the Author in 1885 to //. $hnala, and provisionally regarded as of 
Pleistocene age, hut subsequently concluded to have been of Upper 
Pliocene age. The Author has also referred a right upper carnassial 
of a Hyaena from the Bed Crag to the same species, on the exposi¬ 
tion that Prof. Uaudry's reference of If. arvemmtri» to JL striata 
was correct. In the present case, Dr. Weithofer lias concluded that 
//. arvenxmttis is entitled to rank as a valid species, and has accepted 
the Author's determination of the Bed-Crag form, thereby implying 
that the identification of the latter with M. arvernemie was erro¬ 
neous. Dr. Weithofer also states that all tho specimens from the 
Pliocene of the Yal d’Arno which have come under his notice are 
more nearly allied to the Crocutine group. 

In the present paper, measurements of the recent, Bed Crag, 
and Val-d’Arno specimens referred by the Author to 27. striata 
wtre given, and the differences shown to be within the limits of 
individual variation, whilst the actual contour of the teeth corre- 
fcpondod, leading tho Author to maintain the correctness of his 
original determination. 

After comparison of tho British-Museum specimen with the upper 
jaws of H yarns** from thn Val d’Arno, figured by Dr. Weithofer, it 
was shown tliut the former specimen was distinct from H. robusta 
(which latter is allied to H, feltna of the Siwalik Hills), whilst a 
nearer lcsemblance, though with well-marked specific difference, was 
made out with //. toparienns, which was in turn observed to be 
closely allied to, if not identical with, B. Perrieri. 

It was observed that //, amemmax* could be with difficulty dis¬ 
tinguished from JL brunnea , and that both of these were nearer to 
U. striata than to 11. eroenta, whilst 27. Perrieri appeared to connect 
them with the latter. 


12. “ Oil a now Genus of Siliceous Sponges from the Lower Cal¬ 
careous Grit of Yoikshirc.” By Dr. G. J. Hindo, F.G.8. 

The Author roferred, in the first instance, to the discussion as to 
the nature of certain ronuline bodies occurring in the Corallian Of 
Yorkshire and elsewhere. Although regarded of late years as the 
globate spicules of a siliceous sponge, the apparent absence of 
acerate and forked spicules in association therewith has always pre¬ 
sented a difficulty. Kecenily the Author has recognized in specimens 
from Scarborough oertam siliceous sponges which seem to be formed 
entirely of globates. In outward appearance the sponge is upright, 
and palmate or fhn-shaped, the largest boing 140 millim. in height. 
The wall is 14 millim. thick, and consists of plates which anasto¬ 
mose so as to form a labyrinthine structure, and are perforated 
regularly by oval slits. The laminated walls are composed entirely 
of small Tenifom spicules (globates), well seen where secondary 
crystallization has not fused them together. The global*** like 
those of (feoiUa, arc built up of fibres radiating from the centre, 
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and terminating on the outer surface in nodose ends, which causes 
a spotted appearance. 

The exceptional character of these fossils consists in their having 
the siliceous skeleton composed entirely of globatea. The nearest 
living form is Plampongia> in wluch both the axis and the dermal 
crust are formed of globates with an interspace built up of nume¬ 
rous pin-like spicules. Assuming the absence of pin-like spicules 
in the Scarborough fossil, the differences are more than generic. 
The name RenuMna y given by Blake to the globates, having been 
preoccupied, the Author proposed that of HhnxiUa for the gonus, and 
describe the sponge from the Lower Calcareous Grit as 72. perforata y 
«p. n. 


December 4, 18SD.—W< T, Blanford, LL.D., F.R.S., 
President, in the Chair. 

The following communications were read:— 

1. “On Remains of Small Sauropodous Dinosaurs from the 
Wedden* By R. Lydekkor, Esq., B.A., F.G.8. 

The Author first noticed some teeth from the Weaiden of Sussex 
and the Isle of Wight, provisionally referred by Mantell, and sub¬ 
sequently by Sir R. Owen, to Hylaomurus, which he had made the 
type of a species of Phuroeoslun. He then described the imperfect 
centrum of a dorsal vertebra from tho Weaiden of Cuokfield, pre¬ 
served in the British Museum, and a somewhat larger imperfect 
vertebra obtained from the We&lden of Brook, Isle of Wight. 

In the absence of any evidence in favour of a contrary view, he 
proposed provisionally to refer the vortebr© to PUuromlu* valdetms , 
a name which he had given to the form represented by the teeth in 
a paper published in the • Geological Magazine' for the current year. 
He slated that they afforded absolutely conclusive evidence of the 
occurrence in tho English Weaiden or a diminutive Sauropodous 
Dinosaur, which was the contemporary of the huge Jiaplotauru* 
and the still more gigantio PAorosaurus, and that they also served 
to increase the evidence as to the similarity of the Dinosaurian 
fauna of the Upper Jurassic of North America to that of the 
Upper Jurassic and Lower Cretaceous of Europe* 

8, « On a peculiar hem-like Dinosaurian Bone from the Weaiden/ 1 
By A, LydekW, Esq*, B.A., F.Q.B, 

Among a series of vertebrate remains shot from the Dorsetshire 
County Museum so the British Museum, (here is an imperfect, stout, 
short, cone-like hone from the Weaiden of Brook, Isle of Wight. 
Tt appears to present a dose resemblance to the horu-oores of the 
Dinosaur described by Prof* Marsh as Gmttops* 

The Author did hot regard the Specimen as affording conclusive 
evidence of the existence in the Weaiden of a large Dinosaur fur¬ 
nished with horn-like projections on the skull like those of the Ame¬ 
rican Ceratop*) but suggested that such might really prove to be its 
true nature* 
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December 18, 1889.—W. T. Blanford, LUX, F.RX, 
Prosideui, in the Chair, 

The following communication was read t— 

u On the Occurrence of tho Genus QirwmMa, and remarks on 
Oolitic Structure/* By E. Wefchered, Esq, f F.G.S. 

Tho Author referred to his previous work, wherein ho had shown 
that (Hr van ell a is not confined to Silurian rocks, and that as a rock¬ 
forming organism it is more important than was supposed, occurring 
in the Gloucestershire Pea-grit, and also in the Coralline Oolite of 
Weymouth. He now dealt raoro in detail with its occurrence (l) in 
the Carboniferous Oolitic Limestone; and (2) in the Jurassic Oolites . 

in tho Carboniferous Limestone of the Avon valloy, oolitic lime¬ 
stone occurs on four horizons, iti three of which the Oolites rest on 
dolomite. In none of these three cases are there signs of Girva - 
nella. From beds partly Oolitic, and not resting on dolomite, he has 
boon able to determine two new species. The Oolite not associated 
with dolomite is less crystalline, and the original structure is better 
preserved. 

In referring to O. pisolitica, he discussed whether Girvanella ia 
most allied to the * Challenger 5 Forum inifer, Mypenmmma vagans t 
or to Syringammma fratplissima, Traces of the organism occur ill 
the Clypn>8-#riX. but none are quoted from beds of the Great Oolite, 
nor from the Portland Oolite. The Author had already shown that 
the piholiles in the Coralline Oolite of Weymouth were not concre¬ 
tions, but forms of Girvanella . Excluding these, he showed that the 
spherules are of four types, of which one is the ordinary oolitic 
gianulo, while each of the others suggests the presence of Girva- 
tufla ♦ 

Tho characters of the genus, as seen under the microscope, were 
indicated, and four now species wore described. 


MISCELLANEOUS. 

Note on a Young Specimen of Zoarcee viviparus. 

By Eukest W. L, Holt, Marine Laboratory, St Andrews. 

Oar the 4th Jan. a female viviparous blenny extruded between 
forty and fifty young in the tank-room* Such of the young as were 
examined at the time measured, within a narrow margin, 2 inohes. 
On the 25th Jan, several were measured, but, owing probably to 
the meagreness of the food-supply, little or no increase of growth 
was observable, tho length varying from 2 to 2A inches. To this, 
however, therewere two exceptions. Onemeasurea I £ inch, the other 
only 1A inch; the former appears normal in every respect except 
size, the latter is darker than the rest and exhibits a downward 
bend of the notochord about | inch from its posterior end* The 
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yolk-sac has disappeared, though the animal is shorter than a larval 
form two months before extrusion. Indeed, it is likely that the 
yolk was absorbed before extrusion, otherwise it would not have 
escaped attention so long. 

In examining a number of pregnant females this winter, I have 
been struck with the frequent occurroncc in the earlier stages of one 
or more deformed embryos. The deformity appears confined to the 
caudal region, which is bent, or even spirally twisted. Ryder * and 
others have shown that in some normal oviparous fish the tail of the 
embryo is affected in a similar way by unfavourable conditions of 
temiieraturo. But it does not appear that any so-affected embryos 
hatched. 

Here it is evident that the deformity, however caused, has had no 
effect on the embryo beyond retarding its growth. The little 
creature has the ordinary proportions of a larval form of the same 
length, and appears act ire and healthy, feeding greedily on Copepods. 

Tho young biennios at this age lie quietlj at the bottom of the 
vessel in which they are confined, ever and anon making a dart at 
a passing Copepod. They rarely rise into midwater, though Cope- 
pods are much more abundant near the surface than at the bottom. 


On the Relationship of the Annelida and Mottmtu 
By M. A. Giard. 

o 

In the Report on the great prise in the physical sciences pub¬ 
lished in the ‘ Comptes llendus ’ of tho 30th December, 1889 (p. 1066), 
it is said:—" What especially merit# attention in the memoir of 
M. Route is the place which he assigns to the Annelida in the 
animal series. He makes them near relatives of the Mollumi” 

With reference to this passage M. Uiard remarks that long before 
both Route and Hatschek he expressed the same opinion. In 1876, 
at the dose of a note upon the development of tiahnacina Dysteri, * 
Btuxl., he wroto as follows +:— 

"General results. —The formation of the organs of sense inde¬ 
pendently of the nervous system, and before the completion of that 
system, the presence of ectodermic respiratory organs, the late origin 
of the dreulatoiy apparatus, are so many characters approximating 
tho embryo of Salmacina to that of the Mollnsca. The divergence 
between the Molluscs end the Annelida only commences after the 
Trachosphtm onstage, and even after this stage the morphological 
agreement* and histological resemblances betwoen the two types aie 
still very numerous. The relationship of the MoUusca and the An¬ 
nelida is certainly nearer than that of the latter to the Arthvpoda ; 
the existence of motameres in the Arthropods and the Annelida has 

v * Report of Commissioner 0.6. Fish and Fisheries Commission/ I860, 
p. 582. 

+ * Comptes ItendusJanuary 24,1878. 
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masked the tree affinities in the eyes of naturalists. It ia among 
the Roti fera that we must seek the origins of the three groups; the 
Oastrotricha lead to the Annelida through the genus Hemidamf i*. 
.... The affinities of the embryos of the Gasteropoda with those 
of the Botifcra (Bruch tonus) have already been brought to light by 
the fine nn estimations of 8alensk)^ ,, 

Somewhat later f the author maintained that the perfect agree¬ 
ment furnished by the superposition of the first embr) onto stages 
and the gonoral presenoe of the Trochosph fro-stage in the Mollusoa, 
Folychrelous Annelida, Kotilera, Brachiopoda, and Bryozoa show 
clearly that theso vanous groups belong to a single mass. To the 
objection that the embryogeny of the Ohgochaota, Hirudinea, Cepha¬ 
lopoda, and Nematoda presents considerable differences from that 
of the above types, he replies that these groups are so united to the 
preceding ones by a series of forms allied anatomically and oigano- 
gcnetically that we must regard them as the extremities of those 
branching series of wliich Lamarck mdioated the existence in the 
heart of his fundamental mosses. Some of them perhaps (Nema¬ 
toda, Ohgochicta) diverged from the common stem before the Tro~ 
chosp/nera-BtHge. External form may bo misleading—there is more 
difference between an A scans and a Scrpula than between a Ser- 
pula and a Tertbratula . From the anatomical conformity between 
the Oligoohaptu and the Polycha3ta it would seem that, at least in 
this case, there has simply been falsi fu ation of the embryogeny in 
the former. As Eua res and Lumbricus issue from tho ovum nearly 
hi the adult fotra, the Trochosphcmn stage has been suppressed. In 
TAmnmts the embryo loads a half-free life in tho liquid which sur¬ 
rounds it, and we find a Troohospbere reduced in proportion to the 
freedom of movement. 

In 1878 1 the author insisted again upon the necessity of creating 
for the Mollosca, Annelida, and satelhtic groups, a group equivalent 
to the Vertebral a and Arthropoda, for which he proposed the name 
of Gymmtoca* It was characterized anatomically by the existence 
of a secondary excretory system (doutonephra or segmental organs) 
leplaoing the primary excretory system (protonophric system), the 
existence of which is permanent in the gueektral group or the Plafcy- 
elmmtba. The phylum Gymuotoca was divided as follows :— 


GYMNOTOUA 


1. Molutsca : Cephalopoda. Gasteropoda, Acephala, 

Bcaphopoda, rolyplacopnoro, and r?eoznenida. 

2. Annelida: Chasi^voda,Gymnotoma 

Hiruduiea, Gcphvrea, Chaetognatha, 

3 Btiacjiiopoi>a. 

4. Oiliata : Rotifera, Gasterotricha, Bryozoa. 


* M. Giatd now regards Dinophitus a n more ancestral, bat this is pair 
of secondary importance here 
t * Revue Scientifique/ March 18,1870, p. 277. 
t Bull 8u. du Nord, 3878, pp 47 et seqq. 



From the embryogeuetic point of view the Gfymuotooa are charac¬ 
terised by the Trochotph&ra-l&rva, like the Arthropods by the 
j Namlius-embryo* 

The phylogenetic table of the Gymnotoca given by H. Giard in 
1876 may be compared with the genealogical tree of the TrooHoaoa 
prepared by M. Houle in 1889, and, according to the author, the 
only osaential alteration consists in the adoption by the latter of 
Hatschek’s term Troohozoa. 

In attempting to homologize the aohizocoale of the higher Gymno~ 
tooa with the enteroeoole of the more archaic forma (&agitta f Bra* 
chiopoda), the fact that the original raeaoderaio cells in the sohiro- 
coolian types originate from the eododenn, at the margin of the 
proatomiuro, in points perfectly homologous with those in winch the 
endodermic diverticula are formed in the enterocmliann, led the 
author at first to regard the latter as representing the primitive 
state, of which the derived (condensed) form is realized in the Mol- 
luBca and Annelida. His later rt'se&ruhcs have enabled him to 
generalise this interpretation and to formulate the following empi¬ 
rical law s— 

M When, m the development of allied animal «, an organ originate* 
either by invagination or folding of a cellular lamella ( Wolffian 
proceed), or by the formation of a iolid cellular mate which is after¬ 
wards deft or hollowed by a cavity , the latter mode of formation most 
be regarded as a condensation of the former 

This formula may be applied to the Gymnotoca not only in the 
question of the two forma of mesoderm, but also in the comparison 
of the archigastrula (Sagitta, Braehiopoda) and of the derived modes 
of gastrulation in the formation of the ventral nervous system by a 
furrow (tiahnacina, Protodrilus) and by thickening Ac. With regard 
to the nervous system and to the ectoderm generally the author states 
that in no Annelid examined by him has he seen anything like tha 
syncytium described by M. Route. The contours of the ectodermic 
cells can always be shown by suitable reagents.— Qomptes Hendus, 
January 16, 1890, p. 90. 


On the Fauna of Mountain-lakes . By Dr. F. Zscuokke. 

The faunistie investigation of three neighbouring alpine lakes of 
the Khoitic Alps, the dividing chain between Yorarlberg and Gran- 
hiinden, gave the fallowing results:— 
a. l*kecf Partmm: elevation 1874 metres; length 460, breadth 
Ji00 f depth 86 metres; temperature 9°*{M9**6 C. The basin is 
enclosed by lofty rocky walls in the midst of the limestone moun¬ 
tains j its bottom consist* partly of fine mud, partly of coarse gravel. 
A green Algal vegetation is rather luxuriantly developed in the 
lake, while tho banks are scantily covered with plant*. Almost 
throughout tile whole summer the basin receive* a great influx of 
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snow-water. The surface is frozen over in the drat half of November 
to open again at the beginning of June. 

Animal inhabitants: — Vortiedla microstoma , Ehr.; Planaria 
abscissa, Ijima ; f\ svhtentaculata, Bugt^s; Dorylaimus strtgnalis, 
Scmuns rarirgata, Hoffm,; Lumbriculus variegatus , 0. F, 
Mull.; Lynccus quadrangular is, O. F. Mull.; L. spfuericus, O. F. 
Mull.; Vypns rompressa, Baird; Cyclops tenuicomis , Claus ; C. clon- 
gatus, Claus ; Ifygrobatcs longipaljns, Konicke; Limncria htstrionica, 
Bruz.; Vachygastcr tau-insignitus, Leber! ; Cirrhrnvrus spec., Dug.; 
Rhyacophila vulgaris, Piet.; Chironortm* phmosus, Linn.; Chiro- 
nomus, 5 sp., Meig. j Tip via sp., Meig.; Corethra sp., Meig.; 
I*isidinm fossarinum, Gloss.; P. Foreli , Close.; Limtvea truncatula , 
Mull.; L, vrntricom, Moq.-Tand.; Cottus gobio , Linn.; Phoxinus 
Icevts , Ag.; Earn ternporaria , Linn.; Triton alpestris , Laur. 

b. haler of Tilisuna ; elevation 2100 mot roe ; length 270, breadth 

150, depth 15 metros; temperature 11 1 2° 0. The lake lies more 

open than that of Partnun, partly in Bundnerwchietor, partly in 
crystalline rock. The subsoil is composed chiefly of coarse pebbles. 
Vegetation in the water inconsiderable, on the bank tolerably 
luxuriant. This basin also receives a groat influx of snow-water. 
The periods of freezing and breaking-up agroo nearly with those of 
the Partnun lake. 

Animal inhabitants: — Yorticdla microstoma , Ehr.; Planaria 
poly eh rod, O. Bohm.; Dorylaimus sttujnal ts, J)uj.; Smiuris varkgata , 
Hoffm.; Lyureas quadrangularis, O. F. Mull.; A. acanthoccrcoides , 
Fisch.; Cypris compressa, Baird; Phryganen pihsa, Oliv.; Hydro - 
porus piceus, JJoer; Ohtronomus plumosns f Linn.; Chirommus ap., 
Meig.; IHsidium nitidum , Jenyns; Limnmi iruncattda, Miill*; Fre~ 
dmedia sultana , G*erv.; Cottus gobio, linn.; Phoxinus law is, Ag.; 
Uana ternporaria , linn. 

c. Lake of Garsckina ; elevation 2180 metres; length 200, 
broadth 100, depth B metres ; temperature 15°~40°C. It lien quite 
open in the midst of fine Alpine meadows. Its bottom consiatsw 
fine mud; the surrounding rock is a Biindnerschiofer, rich in 
Fueoids. Algal vegetation much developed in the lake. The 
influx of snow-water ceases entirely in the summer; the basin is 
then fed only by springs. The ioe^covering breaks up only at the 
end of June. 

Animal inhabitants s —Epistylis plicatilis, Ehr.; Yorticdla micro* 
stoma , Ehr.; Calidina parasitica, uigl.; Microstoma lineare, Oerst.; 
Planaria abscissa , Ijima ; Polycdis nigra , 0. F. Mull.; Dorylaimus 
stugnalis , Dry.; Olepsine bioculata, 8av.; 0. marginata, Bav.; 
Smnuris varkgata, Hoffm.; fAimf)riculus peUucidwt , Dupol; Lyn* 
ecus qmdrangnUxrk, 0. F. Miill.; Oypris compressa, Baira; Cyclops 
s trulaius, Fisch.; Diaptonus castor, Jur.; Gammarus pule#, Linn.j 
Lmntsia histrionka, Bruz. ; Pachygaster tau-insignitus, Lebert; 
Pt rla alpina , Ret,; (Slot sp,, Piet.; 8ialis lutaria, linn.; Phry- 
ganea varia , Fab.; t\ pilose, Oliv.; P. ruficollis, Piet.; Notoneota 
lutea, Mull.; Hydroporus nivalis, Heer ; //. erythrocephalus, Heer; 
Chironomus, 4 sp., Meig.; Corethra sp., Meig.; Ptsidium fossa 
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rinum, Clew. ; P. ovatum, Clefts. ? Ltmw&a fnwcalwla, Mull.; Cottta 
gobw t Linn.; Phoxinus lewis, Ag.; ftana temporaria, Linn.; Triton 
alpestris, Laur. 

The results hern communicated were obtained in August 1889, 
during a long zoological excursion, which was unfortunately much 
interfered with by unfavourable weather. The examination of the 
three basins referred to, which aro so different in every respect, will 
be continued for several years. Attho same time the investigations 
will bo extended to some other lakes of the Khaetio Alps, especially 
to the Lunerseo, on the Seesaplaner, In this way it may be pos¬ 
sible to obtain a complete picture of the Lake-fauna of a definite, 
narrowly bounded Alpiue region, and at tbe same time to approach 
more close!) to certain biological quostions. Tho faunistic and 
biological results of I £89 are described in detail in a report which 
appears in the ‘ Vcrhandlungen der Naturforsehendon Gesellscbaft 
in Ba»el.' 

Protozoa and liotatoria were this time not particularly collected ; 
but these groups will be studied in future yoars. The lists of the 
other groups must also bo greatly enriched.— Zoolomscher Anzeiger , 
No. 320, January 27, 1890, p. 37. 


On the Actinia n Genera JEgir and Fenja. 

By Prof. F. E. Schtmk and Dr. P. C. Danxkussisn. 

In a ‘ Notico on the Actinida of the Norwegian North-Atlantie 
Expedition,’ published in tho Annual Report of the Museum at 
Bergen, Dr. Danielsson described two new genera, allied in appear¬ 
ance to Peachia and Edwardsta , but in which a complete intestine was 
said to pass from the mouth to the posterior extremity of the body, 
to open there in a functional anal pore. In a communication to the 
‘ Gesellschaft Naturforsohcnder Freunde zu Borlin/ on the 19th 
February, 1889, Prof. F. E. Schulze expressed some doubt as to the 
validity of these descriptions, and suggested that the forms in 
question might possibly have been examples of speoies of the family 
Edwardwidm which had been cut in two by the dredge. In answer 
to this suggestion Dr. Danielsaen wrote to his critic, and a portion 
of his letter was read by the latter at the meeting of the same 
society on the 16th April last. Dr. Danielsson says:— 

** You must not forget that I am an old zoological fisherman, who 
has worked with the dredge for fifty years, and that during this 
time 1 have met with hundreds and hundreds of animals which 
were mutilated in one way or another. From many years’ expe¬ 
rience, therefore, I can perfectly well distinguish such specimens from 
uninjured once. And if your supposition were correct, and I had had 
to do with tho torn-off anterior parts of animal*, then, even if a mis¬ 
take had been at all possible, the lower extremity of the animal 
must show a constriction which would at once strike tbe experienced 
observer. Such a constriction, in foot, does occur in certain injured 
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specimen*, in which, moreover, the lower extremity of the body- 
cavity is opon; but it in entirely wanting in the well-preserved 
individuals described. In the latter the lower extremity of the 
body-cavity, which is divided into 12 chambers, is closed by a 
distinct floor, which surrounds the anus, and is divided by the 12 
septa into tin* sanio number of segments. In each of these segments, 
in Foija, there is an exceedingly fine oval aperture, partly covered 
by a fold; both the floor and t he aperture are clothed with epithe¬ 
lium. Here, consequently, there can be uo question of tearing 
awaj. 

“As regards here also the described animals were quite un¬ 
injured. Homo specimens were torn by the dredgo, but could be 
distinguished from the uninjured ones without any difficulty. In 
JEgir the body-cavity is likewise divided into 12 chambers by 12 
septa, which roach to the floor, where they are firmly attached, and 
which they consequently divide into 12 segments surrounding the 
anuH. At the lower ond of the rectum in this animal there are 
fissures through which the chambers of the body-cavits communi¬ 
cate with the rectum. These fissures do not extend to the onus, 
but terminate some millimetres above it and are clothed with 
epithelium. During the observation of living animals 1 frequently 
saw tolerably long, solid masses of excrement discharged from the 
anus, after which the aperture contracted again. In JSuir conse¬ 
quently there can be no question of mutilation/'— Mitzum/sber. Uesdl- 
schaft Natiuf, Freunds zu Berlin , J8H9, pp. 55 and {>9. 


On the Anatomy and Developmental History of Petromyzon Flaneri. 

By M. K. Nesti-xk. 

Investigations upon Petromyzon Flaneri made by the author in 
Prof. Leuckart’s laboratory have revealed some interesting foots, 
especially with regard to the development of the definitive oesophagus 
during the raetamorphosia. l>r. Schneider, in his “ Contributions 
to tho Comparative Anatomy and Developmental History of the 
Vertebrate,” states that the oesophagus is produced as a new 
formation, an invagination originating from the anterior extremity of 
the intestinal fold, continuing forwards the mesenterial fold of the 
stomach, and running into the dorsal margin of the branchial 
cavity. Although at first hollow, this soon becomes solid, and then 
extends, as a solid cellular cord, to the velum. The latter thus 
furnishes not only the epithelium, but also the mucous membrane 
and musculature of the (esophagus. 

The author’s investigations led to different results* Tho oesophagus 
really originates as a solid cord, but its cells furnish only the epUheUum 
of the definitive Oesophagus, the central coil-material being absorbed; 
the musculature originates from the surrounding connective Heme* 
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Moreover the oesophagus is not formed m an invagination from 
the anterior extremity of the intestinal fold, but as a padAxke 
epithelial growth along the lower border of the dorsal fim in the 
branchial space, which, being afterwards constricted off at its bare 
by the surrounding connective tissue, becomes a solid cellular cord 
running in the depths of the fold The starting-point of the whole 
new formation is certainly the spot at the end of the branchial 
space whore the entrance to the stomach is closed by the thickening 
of the lips surrounding \t.~~Zool Antetgtr, January IB, 1890, p. 11. 


The Amphipoda of the Boulonnais .—I. Unoiola crcnatipalmata, 
Spence Bate. By M. Jules Bonnier, 

In this paper, which is illustrated by two plates, the author gives 
a detailed description of the Amphipod Crustacean first described 
by Goes© as identical with the Unoiola irrorata of Say, and after¬ 
wards recognized as distinct by Spence Bate and described by him 
under the name of Dryope crenatipalmaUt. Tho author discusses at 
some length the characters presented hy the species, and gives the 
following aeries of tables to serve for its identification:— 


1 , Amphipqih. 


Maxilliped rudimentary . HYPERIN A. 




Pleon well de¬ 
veloped. 


f 8ix pairs of 
pleopods. 


Maxilliped 
well deve¬ 
loped. 


.Sixth pleopod with 
au endopodite.... 

Sixth pleopod with 
no ©odopodite.... 

Fifth and sixth pleo¬ 
pods without endch 
{ poditos. 


J^Five pairs of pleopods 


UAMMARINA. 

OOROFIUNA, 

CERAPINA. 

buuohina. 


[Plenarudimentary . .. L*MODlFOHA. 


It COEOPHINI, 


Mandibular palpus wanting * 


Mandibular palpus of, 
two dr three joints/] 


Ooxopoditaa of the 
wreiopodsl 
levaloped. 


'Joints 2 sod 8 of the 
maxilliped narrow. 
Joints 2 and 3 of the 
maxilliped lamel- 


Coxopodlfcss of the pereiopods narrow and 
notw#Udeveloped , ,*. 


Oephrstudjc, 

Stenothoidju. 

MiOBornoxonmjB, 

Oonopannai. 
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II f. OoBorflitP-Ti. 


f Mandibular palpiw of 2 joint* . Caropkium. 


Mandibular pal- 
pna of 3 jointa; ] 
la*t8 segmented 
of pleon j 


fr<H3; Imsipodite 

of MX ill ploo- { 

pod I 


dilated; mandi¬ 
bular palpi 
with joint 8 


U 8 


| elongate 


loss developed 
than the second. 


narrow; first 
pereiopod 


| more developed 
i than the second. 


Unciola. 

Siphanatetn. 


Erichthnnius, 


Neobela . 


coalftsivnt ... Chehtra, 


IV. I t nciola, 


Joints 2, 8, and 
4 of tne infe-. ; 
rior antomiffi 


narrow ; third 
joiut of imton- 
nuk» 


f two thirds f orenulated 

lengtbofsecond, | 
mm gin of pro-' 
p^khte of second | 
pereiopod l 
one third length 
of second; 

Memory fla-< 
gellumofanten* 
nule 


of a single joint. 


pluriarticulate. 


broad ; infero- f produced into a point 
posterior part | 
of fourth joint -i 
with the mar¬ 
gin [broadly rounded.... 


U, mmtipalmata* 


V. irrorata 
U, phnipen, 


U. crtmpet. 
U, petalocm. 


U, latwoi'm* 


The genua Uncioh was established by Say in 1818, and adopted 
by Milne-Bdwards and other authors. Synonyms are Dryopc, 8p. 
Bate, Glauconome , p. Kroycr, and Cyrtophum, p. Danielssen. 

The species referred to the genus, as seen in the above table, 
are:—]. Unciola mmtipalmata s 8p. Bate (mirrorata, Gosse, nec 
Say), of the seas of western Europe; 2. U, irrorata , Say (wfflatt- 
conom lmopj$ } Krdyer, and Cyrthophium Darmnii , Danielflaen), 
from the Arctic seas and those of Britain and Norway; 3. U.pkn- 
ipet , Norman (mlmopw, Sp. Bate and Westw., Glammne Kmym 
and SUenttrupii , Boeck), from the shores of Greenland, Norway, 
England, and France; 4. U. pttalocm y G. 0. Sara, from the Arctic 
Ocean; 5. U mimjmi, Hansen, from the west coast of Greenland; 
and 8.17. laticomi*, Hansen, from the some region.—M. Bcrnt. 
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XXXIX.— Descriptions of new and imperfectly-defined Species 
of Jurassic Nautili contained in ike British Museum 
(Natural History). By Aktiiuh H. Fookd, F.G.S., 
and G. C. Chick, Assoc.R.S.M,, F.G.S., of the Geolo- 
gicftl Department, British Museum. 

In studying the Jurassic Nautili in the British Museum it 
became evident to us that many of the species required re¬ 
vision, Sowcrby’s names especially having been used by 
authors indiscriminately for forms which, on investigation, 
were found to disagree materially with the types. It has been 
trar endeavour, with the aid of the excellent material furnished 
by the National Collection (which contains many of Sowerby’s 
types), to give such definitions and figures of the species as 
may conduce to their correct identification by future workers. 
We have found it necessary to cieate some new species, 
which have been deiived chiefly from the rich Jurassic fauna 
of Dorset and Somerset. Two species are included from the 
Lias of France; and we here record our indebtedness to Dr. 
Paul Fischer, of the Museum of Natural History, Paris, who 
with great kindness sent us some specimens from the d’Or- 
bimy Collection to compare with those of the Butish Museum. 
We nave also the pleasure to acknowledge the liberal assis¬ 
tance rendered to us by the authorities of the Woodwardian 
Ann . & Hag . N Hist . Ser. 6. VoL v. 20 
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Mudeum, Cambridge, and those also of the Museum 6f Prac*r 
tical Geology, who lent us specimens from their valuable 
collections, it may be added that all the illustrations accom¬ 
panying this paper were drawn by one of us upon the wood; 
(upon a reduced scale) with the aid of a camera, by which 
means accuracy of outline is seemed. 

We are again indebted to the kindness of Dr. Woodward, 
F.R.S., for the use of the woodcuts illustrating this paper. 

Appended is a list (p, 266) of the species of Jurassic Nautili 
contained in the British Museum. The new and revised species 
are placed in the tiisL column, and in the second those which 
do not require revision and arc therefore not described in the 
present paper; of each of the latter, however, we give the 
refeience to the original description. 

Lias. 

1. Nautilus similUmus , sp. nov. 

Fig 1. 




Nauitl ti# titmJttmm. —a, lateral view of a young individual, showing the 
dosed umbilicus; & peripheral view. Prawn from a specimen m the 
British Museum. Nearly two thirds natural size. 

8p, char . Shell somewhat compressed on the sides, nar¬ 
rowly rounded on the peripheiy, completely involute. Um¬ 
bilicus closed by a shelly callus. Septa moderately distant; 
sutures slightly curved on the sides of the eholl and forming 
a shallow sinus upon the periphery. Siphunclc unknown. 
Test ornamented with fine, close-set, subregular, wavy, lon¬ 
gitudinal ridges, which are somewhat coarser on the sides of 

20 * 
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the shell limn on the jicriphery; finer lines arc intercalated 
between these, and the whole arc crossed by fine and nume¬ 
rous lines of growth, which impart a cancellated appearance 
to the test, especially in young shells. In addition to the 
finer ornaments there aie a series of obscure folds radiating 
from the umbilicus, and dying out upon the periphery. 

Ilemarks. This species resembles Nautilus striatus , J. 
Sowerby *, in its general form and perfectly in its sculpture, 
but it is distinguished by its completely closed umbilicus. 
A large but imperfect and crushed example (no. 39850) repre¬ 
sents the adult stage in the growth of the shell, while the 
young is exemplified in an exquisitely preserved specimen 
(no. 39887). The name simillimus which we have given to 
this species is intended to express its close resemblance to N, 
striatus. 

Horizon. Lias. 

Locality. Charmouth, Dorsetshire. 


2. Nautilus Jourdaniy Dumortier. 

1874 Nautili/* Jvwdam f Dumortier, lltudes FahSontnlogiquc* sur 
1<*8 Ufyotf. JiauMsimifs du Bassin du Lhone, pt. n. (bius 8updrumi) 
p. 44, pi. \ii figs j 5, 

1881), Nautiha Join dani, 8 8, Buokman, Quint. Jo urn. Geol. Soc 
>ol. xh, p 466 (footnote). 

Fig. 8. 



Nautilus Jourdani—a, lateral uew, showing the deep umbilicus and the 
ornaments of the test j b , peripheral view, showing the form of the 
sutures. Jlrawn irom a specimen in the British Museum (no. 19687V 
About ono half natural shse. 

kp. char. Shell moderately inflated; umbilicus not very 
* Miu, Conch, vol, ii. p. 186, pi. clxxxii 
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large; whorls flattened both on the sides and on the periphery, 
the greatest thickness being at the umbilicus. The sides of 
the Tatter are steep and the borders subangular, the test being 
here very thick. The septa, of which there are about thir¬ 
teen in an entire whorl, form a strongly marked sigmoidal 
curve upon the sides of the shell, but are only very slightly 
sinuous on the periphery. The siplumcle is situated a Iittfc 
below the centre. The test is covered with numerous, thread* 
like, longitudinal ridges, two or three in the space of 1 line, 
more approximate on the periphery than ou the aides, as is 
usually the case with such ornaments. The ridges become 
partly obsolete when the shell has attained a certain dia- 
meter, say between 4 and 5 inches. Fine lines of growth are 
seen where the shell is well preserved, especially in the region 
of the umbilicus. 

It should be added that the interior of the umbilicus is 
ornamented with fine, radiating, flexuous ridges directed 
forward; these are crossed by spiral ridges somewhat widely 
spaced, 

Kcntarks. This species is distinguished from N. ornatus (to 
be subsequently described), which appears to be its nearest 
ally, by its more compressed form, more angular umbilicus, 
and finer sculpture. 

Horizon . Upper Lias. 

Locality . Floorc, Northamptonshire. 


8. Nautilus tewlratus, Dumortier. 
Fig. 3, 



JVmtfiVfW t&eWatm.—a, lateral uew, showing the missel bordor of the 
umbilicus; 6, front view. Drawn from a specimen in the British 
Museum (no. C. 3090). Two thirds natural siae, Except in well* 
preserved aporiinenfl the longitudinal ornaments aiv bwety risible; 
wo have therefore given a separate figure of them (fig, 4). 
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1874. Nmih'ltm /<’/ ebratw (ThiolMre), lhimortior, fitudw I’aMontolo* 
giqueH wir Ii'h 1 JuraasiqiieB (lu lifumin da Kliono, pt. iv. (Lius 
Supmcur), p. 4i\ pi. vi. %#. 1 4, 

S}>. char. Shell inflated, subglobosc, a little compressed on 
the sides, and slightly flattened upon the periphery, more so 
in the adult than in the young shell. Aperture wider than 
high. Umbilicus open, exposing the inner whoila, very deep, 
the sides steep and having an angular border with a thick¬ 
ened rim, w Inch is very characteristic. Septa rather distunt, 
being neatly 1 ineh apart on the periphery, where the height 
of the whorl is 2 inches in the specimen measured. Sutures 
very slightly bent upon the sides of the shell and forming a 
very shallow sinus upon the periphery. Hiphuucle uearly 
central. Test rather thin, ornamented on the 
periphery with fine, close-set, longitudinal ]<’jg. 4 . 
ridges, eiossed by lines of growth, the latter 
covering the whole of the surface of the test. 

The accompanying woodcut (fig. 4) exhibits 
these ornaments diawn natural size, from a 
specimen in the British Museum Collection. 

h'<vMikti. The name tcrebratus was attached 
by Tliiolliere to a specimen in the museum at 
Lyons, and the species was subsequently 
dcsci ibed by Dumotlicr (foe. cil ), whose figures 
and d< sei iptions enabled one of us to recognize 
it in the Woodwaidian Museum, Cambridge, where it iB well 
represented. The authorities of that Museum having kindly 
presented a specimen to the British Museum, we are enabled 
to give figures of this well-characterized species, which is now 
recorded in Britain for the first time. 

This species lias two characters in common with Nautilus 
Jourdam, Dumortier, viz. an angular umbilicus and longitu¬ 
dinal ornaments ; but the latter are confined to the peripheral 
region, and the umbilicus has a very characteristic ritn. 

M. Dumortier states that lie only knows this species from 
LaVcrpillihre*, where it is not very rare; but entire speci¬ 
mens are uncommon. He adds that it is one of the most 
characteristic shells of the Upper Lias of Franco. 

Horizon . Upper Lias, 

Locality. Near Lincoln. 

* A village in the Department of ls6re, about 18 miles north-east of 
Vienne. 
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4. Nautilus robustus, sp. nov. 


Fig. a. 



KautUus robvslns ,—«, lateral view, showing 1 he cast of part of the body- 
chamber, the teat being present in the septate pml of tho shell, where 
a few lme« of growth art* indicated; o, front view. Drawn from 
a specimen in the British Museum (no. 2J70I0J. Ilatlier less than one 
third natural si/e. 


8fh char . Shell of robust habit, slightly compressed on the 
aides and flattened on the periphery ? especially towards the 
aperture; the angles formed by the junction of the sides and 
periphery rounded. Umbilicus open and exposing almost all 
the inner whorls ; its sides rounded and rather steeply sloping. 
Aperture wider than high. Kepta 1 inch distant from each 
otner in the median line of the periphery, where the whorl 
has a thickness of 8% inches; in tuc middle of the sides their 
distance is only half an inch; the last two septa arc only 
three quarters of an inch apart on the periphery* The 
siphuncle has not been seen. The body-chamber occupies at 
least one half of tlie last whorl. The test is very thick and 
its surface smooth, or marked only with linos of growth, as 
seen in fig* 5, a. 

Hematics* There are three examples of this fine species in 
the British Museum Collection, two of which are adult shells 
and the other in the adolescent stage of growth* The largest 
specimen (the figured one) measures about 8 inches in its 
greatest diameter and al>out inches in its greatest width. 

This species is most nearly allied to Nautilus taarcensis } 
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d’Orbigny *, but is distinguished by its narrower form, more 
open umbilicus, and closer septa. 

Not feeling certain that the present species had not already 
been described, we communicated with Dr. Paul Fischer, of the 
Mus. d'Hist. Nat. Paris, enclosing woodcuts of this and of 
another species described in the present paper under the 
name of Jv. Fischeranus . Dr. Fischer has kindly renliod to the 
effect that he finds no form either in the Museum of Nat. Ilist., 
the Museum of the IS cole des Mines, or in that of the Sorbonnc, 
which can be identified with certainty with either of our 
specimens. With regard to the form hero called N. robuetus f 
he observes that it resembles perhaps some specimens of 
Nautilus toarcensis , d’Orb., but that the umbilicus in the 
latter appears more open and the aperture more dilated. 
With these remarks we fully concur, and we are glad to have 
the opinion of so experienced a palaeontologist as Dr. Fischer 
in confirmation of our own. 

Horizon . Upper Lias. 

Localities, Moutiers, Courcy f (Calvados), France. 

5 . Nautilus Fwcforanus, sp. nov. 

Fig. 0. 



Nautilus Fineheranu*. — a, lateral view, showing the test with fine lines of 
growth and some of tho sutures, where the shell is removed; b, peri¬ 
pheral view. Prawn from a specimen in the British Museum (no. 
$7007), Bather more than one third natural else. 


* Prodr. do Pal&mt. Stratigr. vol. i. p 245, m N ktiidorsutu*, d’Orb. 
Pal. Fran$., Terr. Jurat*. >ol. i. p, 147, pi. xxiv. (not of 8chlotheim). 
t Courcy is a village about | miles north-east of Falaise. 
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Sp. char. Shell compressed, with deeply embracing whorls, 
rapidly increasing in diameter; flattened upon the sides, with 
a narrowly rounded periphery. Umbilicus deep, with rather 
Bteeply sloping sides, the inner whorls exposed* Septa 
somewhat distant from each other, being about three quarters 
of an inch apart in the median line of the periphery, where 
the thickness of the whorl is 2 inches. Sutures slightly 
curved upon the sides and forming a very shallow sinus upon 
the periphery. Test smooth, showing only irregular lines of 
growth. Only a part of the body-chamber is preserved, so 
that the proportion it bears to the septate part of the shell 
cannot be ascertained. 

Remarks. The present form is so unlike any other fossil 
Nautilus , that no comparison can be made. 

A figure of the present species was submitted to Dr. Paul 
Fischer (along with one of N. robustus ), and he fails to iden¬ 
tify it with any species known to him, but suggests the 
possibility of its being represented in the private collection of 
the late Eugbne Eudes-beslongchamps at Caen. However 
this may be, we, like Dr* Fischer, can find no published 
description or figure which can be identified with it. 

We have much pleasure in dedicating this beautiful species 
to Dr. Paul Fischer^ of Paris, who has laid us under many 
obligations in connexion with the Jurassic Nautili. 

Horizon. Upper Lias. 

Locality . Fontaine-Etoupe-Four (Calvados), France. 
Lower Oolite. 


6 . Nautilus ornatus , sp. nov. 
Fig. 7. 



Nautilus <H'nafas,~-a> lateral view of a young shell, showing the open 
umbilicus and the ornamentation of the test; ft, front view, showing 
the position of the siphuncle. Brawn from a specimen in the British 
Museum (no. 61062). About half natural rise. 
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Bp . char. Shell inflated, rapidly enlarging; sides com¬ 
pressed, but somewhat inflated in the middle; periphery 
broad, flattened. Umbilicus of moderate size and exposing 
a portion of the inner whorls; sides steep, margin rounded. 
Septa rather distant, being 2J inches apart where the whorl 
lias a height of about 6 inches. Siphnncle rather large, 
situated above the centre. The test is ornamented in tire 
adult shell with a series of longitudinal flattened bands sepa¬ 
rated by incised lines; these bands are almost entirely con¬ 
fined to the periphery, very few of thorn extending to the sides 
of the shell; they number about thirteen to an inch. The 
whole of the test is covered with fine subregular lines of 
growth, which curve backwards on approaching the periphery, 
where they form a shallow sinus. In a young shell (4^ 
inches in diameter, see fig. 7) the longitudinal ornaments 
cover the whole surface of the test, and they arc in the form 
of delicate irregularly-spaced ridges, with very fine lines 
occupying the interspaces. The ridges are more numerous 
on the peiipbcry than on the sides of the shell. 

Remarks. The adult characters of the ornamentation of 
this species have been drawn up from‘a gigantic sjiecimen, 2 
feet in diameter, which was found at Sliciborne, Dorsetshire. 
This is probably one of the largest examples of Nautilus 
known; at least the wiiters have never seen any account of 
a specimen approaching it in size. A smaller one from the 
same locality (Sheiborne) measures 11 inches in its greatest 
diameter; it is a cast of the septate part of the shell, together 
with a poition of the body-chamber. Fragments of the test 
with its characteristic ornaments adhere to the cast in one or 
two places. 

Tnis species, in respect to its ornamentation, bears some 
resemblance to N. Jourdani of the Upper Lias, out can be at 
once distinguished by its less angular whorls and the rounded 
margin of the umbilicus. The latter character also distin¬ 
guishes it from N. tertbratus from the same beds, whose orna¬ 
ments, like those of the adult shell of N. ornatus 9 are almost 
entirely confined to the peripheral area. There are no other 
species known to us from the Inferior Oolite with which this 
form can be confounded. 

Horizon . Inferior Oolite. 

Locality. Near Sherborne, Dorsetshire. 

7 . Nautilus lineatus , J. feiowerby. 

1813. Nautilus linraiu#, J. So wo by, Win. Conch. \ol. 1. p, 80, pi, xli, 

P18i*0. Nmtilites aptrturafus 9 Schlutheim, Die Petre&ctenkunde, 

p. 8,‘b 
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1821. Nautilus Uneaius, Winch, Trans. Geol. Roc. vol. v. pi K. p. 555. 
1880. NatUilUes lineatu«(Y) } Zieteu, Les PtStriticationsde Wurtemberg, 

S . 28, tab. xviii. figs, 2 a c. 

2. Nautilus lineatus, I^onsdole, Trans. Geol. Sue. ser. ii. vol. ill. 
pt. ii. p. 272. 

1885. Nautilus Hnsatns, Phillips, Geology of Yorkshire, pt. i. p. lift). 
1880. Nautilus Itnealus, Itoemer, Die Veratein, des norddeutschen 
Oolithen-Gt‘birges, p. 170. 

1840. Nautilus hneatus, Millet, Bull. Soc. Qtfol, de France, vol. xi. 

p. m. 

1845. Nautilus luteat us, Murchison, Outline of the Geology of the 
Neighbourhood of Cheltenham, n<*w od. p. 80. 

1840. Nautilus limatus, Quonstodt, Die Cophalopoden, p. 56, tab. ii, 
fig. 16. 

1850, Nautilus lincatus. Lycetl, Ann. & Mag, Nat. Hist. ser. 2, voL ii. 
p. 412. 

1852. Nautilus lineatus } Uiebol, Fauna dor Yorwolt, Band iii. Abth. i. 


p. 154. 

1854. Nautilus tinea t us, Morris, (hit. Britiah Fossils, 2nd od. p. 807. 

1857. Nauttlm Uneatus, Kthei iilge, in Mem. Geol. Rurv. Great Britain; 
Hull, On the Geology of the Country around Cheltenham* pp. 42,48. 

1858, Nautilus lineatus, Ouster, Cat. des. Cephalopoda Foaailes des 
Alpos Suiaaes, pt iii. p. 8. 

1858. Nautilus Uneatus, Quenatedt* Der Jura, p. 284. 

1858. Nautilus tinea t ns, Op pel, The Jurafornwtiou England**, Frank- 
reichs und dee ahdwustUchon Deutschland#, p. 500. 

i860. Nautilus tomato*, Wright, Quart. Journ. Geol. Roc. vol. xvi. 
p. 40. 

1800. Nautilus lineatus , Ooqunnd, Rynop. des Foss. Second, de la Cha- 
reute, de la Olmronte-lnf^rieuro, et lie la Dordogne, p. 0. 

1804. Nautilus Itneatus, Kbray, Etudes G^ologiquessur lo D4partenient 
de la Niftvro, fasc. 15, 14* p, 260. 

1807. Nwftilus toneatus , Waagon, Uubor dio Zone des Ammonites 
Souwrkyi (Googn Palamit. lkdtrftge, Band i.) p. 500 (841. 

1871. Nautilus (meatus, Phillips, Geology of Oxford and the Valley of 
the Thames, pp. 151,104. 

1875. Nautilus hwatus, Lenaius, Beitroge Eur Keimtn, der Jurafortna- 
lion im Unter-Elsasa, p. 26 . 

1879. Nautilus lineatus, Stoddart, Proceed. Bristol Naturalists* Roc, 


vol. ii. pt, iii. p. 279, 

1880* Nautilus hncatm, Chofiat, fitude RtratigrapMquc et Pal&mtolo- 
gique des Terrains Jurassiques du Portugal, IIvr. i. p. 41. 

1884. Nautilus lineatus, Mallada, Bolotin do la Comision did Map* 
(Jeoldguo do Eepafia, Sinopsis do las Kspeciea Fosiles de Espaha, 
vol. xi. p. 228 (flguted ibid, vuL v. 1878, pi. iv. figs, 5, 0). 

1884. Nautilus Uneatus, Damon, Geology of Weymouth, Portland, and 
Coast of Dorsetshire, new ed. p, 220. 

[Not 1842, Nautilus lineatus, dvrbiguy, Paldont Fran?,, Terr. Junta?, 
vol. i* p. 155, pi. xxxi.] 


&p* char. u Flatted, spheroidal, umbilicate, surface obscurely 
striated, back flat, broad, with & concave line in the interior 
(ubich appears convex around the cast). Aperture rather 
square, deeply indented by the preceding whorl j septa nume. 
roue. . . * Diameter about one third longer than the thick* 
ness. The septa are very concave, with three slight waves 
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in their margins. The siphunculus is near the middle of 
each septa ” [septum] {Sowerby). 

Hemarks . Tnc unsatisfactory character of Sowerhy’s 
description and figures of this species lias given rise to much 


Ffe. 8. 



Nautifo* Intend view, showing the cloned unibilicua, and 

parte of the bopta \\here the test ia broken away; ft, front view, 
showing the position of the niphundo and the c*ompre«wed form of 
the ehell. Drawn from a specimen in the British Museum (no. 
4JJH54 a), “ Sowerby Collection ” A little loss than ono half natural 
size. 


confusion regarding its identity, and more limn one species 
has doubtless been included under the name lineatus . 

Though neither of the figured types of lineatus are contained 
in the British-Museum Collections, yet there is a specimen 
(one of those (a cast) numbered 43854) labelled in Sowerby’s 
handwriting u Nautilus lineatus , M. C. 41/’ which agrees in 
all respects with his figures in the 1 Mineral Conchology 9 
(vol. i. pi. xli.)* He, however, describes the species as 
“ urobilicate/’ a statement which is not borne out by his 
figures; and we think it highly probablo that Sowcrby’s 
figured specimens (which are both casts) had a closed umbilicus, 
because if the shell were present it would entirely fill up the 
cavity seen in the cast* Another specimen (cut and polished 
apd also numbered 48854) is also labelled by Sowerby “Nau¬ 
tilus lineatusj M. C./’ but it differs from his figured types in 
more than one particular, viz. in its more flexuous and less 
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numerous septa, and in the siphuncle, which, instead of being 
near the centre, as in the type (lower figure of Sowerby’s 
plate), is above. To this form we have therefore given a new 
name —Nautilus pseudolineatus . 

Nautilus lineatus must now be restricted to shells of a 
somewliat robust habit of growth, with flattened sides and 
broad flattened periphery, closed umbilicus, numerous, very 
slightly flexuous septa, and a nearly central siphuncle. It 
mav be added that the shell had a perfectly smooth surface. 

The name lineatus , which was clearly intended by its 
author to have reference to the faint ridge seen upon casts 
along the median lino of the periphery, has apparently misled 
many paleontologists, for we have seen in collections various 
Jurassic Nautili labelled " lineatus u which certainly belonged 
to more than one species. In point of fact this median line 
or ridge is the u Normallinie ” of the Brothers Sandberger *. 
and cannot be used as a specific character, since it is found 
not only in numerous species of the Nautilidae, but also iu 
some species of the Ortnoccratid®. 

The following species are evidently closely related, viz.:— 
Nautilus lineatus , N. pseudolineatus , sp. nov., N. polygonalis^. 
and N. ghber } sp. nov. 

Horizon. Inferior Oolite. 

Locality . Yeovil, Somersetshire. The specimen already 
referred to as bearing one of Sowerby’s labels (“Nautilus 
lineatus , M. 0. 41 ”) is not localized. 

8 . Nautilus pseudolineatus , sp. nov, 

Sp. char. Shell subcompressed, flattened upon the sides 
and periphery, the latter being moderately broad and having 
a subangular border. Umbilicus closed. Whorls about 
three, increasing rather slowly in diameter. Body-chamber 
occupying about half a volution ; aperture wider than high. 
Septa rather deeply concave, nineteen or twenty in the last 
whorl, the lust two very approximate. Sutures forming a 
sigmoid curve on the sides or the shell and a slight sinus on 
the periphery. Siphuncle rather large, subcentral. Test 
thick, smooth. Anterior border of muscular impression well 
defined, broadly arched (see fig. 9). 

Remarks. The greatest diameter of the largest specimen in 
the Collection (no, C. 824) is inches. 

The slow rate of increase of the whorls in this species is 

* 1 Die Verateinerungen dee rhdnischen Schichteneystems in Nassau.* 
G. and F. Sandberger, 1850-56, p. 41. 

t J. de 0. Sowerby, Min. Conch, voL p. 56, pi. dues. 
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its distinguishing character. It is nearly allied to JV. lineatm, 
Sow., but (lifters therefrom in its more distant and flexuous 

Fig. 0. 



Nautilus pwiffoliwatm. —Lateral view of n "pwiinen, showing the closed 
umbilicus and several of Iho septa; a indicates the it atari'»r border 
of the impression of the shcll-musdq, a points to the lnst-forinoti Hop- 
turn. Drawn from a specimen in the JlritLk Museum (no. (>U7(>7j. 
One third natural size. 

sutures, more concave septa, the position of its siphuncle, and 
its slower rate of increase. 

Horizon . Inferior Oolite. 

Localities. Sherborne, Bridport, Burton-Bradstock, Dorset¬ 
shire : Yeovil, Somersetshire. A fine specimen—a section 
(no. 0. 324 4)—is also recorded from Somersetshire, but from 
wlnit place in that county is not known. Two specimens, 
numbered respectively 438,54 (“ Sowerby Coll.”) ana C. 2942, 
have no locality recorded against them in the register. 

9. Nautilus fflaber , sp. nov. 

Sp . char . Shell completely involute, slowly increasing in 
diameter, compressed laterally, flattened on the periphery. 
Whorls wider than high, widest just above the umbilical 
region. Umbilicus completely closed. Septa moderately 
distant, shallowly concave; the sutures strongly bant back¬ 
wards on the sides and very slightly sinuated upon the peri¬ 
phery. Siphunclo situated markedly above the centre. Sur¬ 
face of the test quite smooth. Body-Chamber unknown. 
The larger specimen of the two representing this species in 
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the British-Mtraenm Collection measures about 5$ inches in 
its greatest diameter. 


Fig. 10. 



Ninutilm t/labrr latum! i urn, allowing the rlrwol umbilicus and Borne 
of the nept (i exposed by the removal of prut of tlio tost, //, front 
view, Hhowiuj* the position >f Liu* rfiphuncle and paitw of the **uturo« 
whore the test i* broken. Drawn from n specimen iu the DntUk 
Museum (no. (\ 2840), llathor less tlmu half natural sisso. 


Remarks, This species is nearly related to jV r . pseudo- 
lineatus , but differs therefrom m its compressed form, more 
distant septa, and strongly bent sutures, as well as in the 
more nearly marginal position of the siphuncle. It has also 
somewhat close affinities with N> polyyonalis , J. de C. Sow- 
©rby *, especially in the curved form of its sutures and the 
position of its siphuncle. It may be distinguished from that 
species by its more compressed form, closer septa, and the 
siphunelo being further removed from the margin. 

Hot izon. Interior Oolite. 

Localities. {Somersetshire; Bayeux (Calvados), France. 


10 . Nautilus obesusy J, Sowerby. 

1810. Nautilus obmtt, J. Soworby, Min Conch. xol. ii. p. 51, pi. rxxir, 
1832. NauHlus ob&ms, hoiiadule, Trwis, Oool Hoc. st»r u. vol. In, p. 273. 
1834. Nautilus obeam, Hobart, Hull. Soc. Gfol de France, vol. iv. 

p. 812 . 

1842. Nautilus Itneatus, cTOrbigny, Pateontologio Fran^aUe, Terr* 
Jura**. voL i. p. 155, pi, xxxi. (not of J. Sowerby). 


♦ Min. Conch, vol. vi. p. 50, pi dxxx. 
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1846. Nautili:* ifonus, Murchison, Outline of the Geology of the Neigh- 
hourhoixl of ('lieltenixim, new ed. p. 80. 

1862. Nautilus obesus > Giobel, Fauna dor Vorwell, Band iii. Abth. i. 
p. lift. 

1864. Nautilus of* w/*, Morris, Cat. Hritiwlt Foasilw, 2nd od. p. 307. 

1867. Nautilus obelus, Ktheridge, in Mom. Oeol. Surv Great Jhitain ; 
Bull, On the Geology of the Country around (Ticlteuham, p. 48. 

18(50. Nautilus ubestts, \Vriirbt, Quart,*Journ. Geol. Sue. vol. \vi. p. 40. 

1871. Nautilus obesus y Phillips, UfHilog) of Oxford and the \ alley of 
the Thames, p ]<4. 

1873. Nautilus obesus f Sharp, Quart. Journ. Oeol Sue. \ol. xvix. 
pp. 204, 200. 

1870. Nautilus obtstis t Stoddart, Proceed, Bristol Naturalista’ Soe. 
vol. ii. pt. iii. p. 270. 

1888. Nautilus obelus, Butdvjr Thompson, The Middle Lina of North¬ 
amptonshire, p. 64. 


Fig 11. 



Nautilus obnus .—«, lateral view of a coat, showing the septa and the opon 
umbilicus; 6, front view, showing the position of the sipl)uncle. 
Drawn from a specimen in the British Museum (no. 30023). Bather 
more than one third natural sue. 

Sp. char . u Gibbosc, umbilicate, plain ; back broad, flat; 
mouth large, squarish ; septa very numerous, not recurved; 
siphuncle nearly central. . . . Thickness about three fourths 
the diameter. The mouth is large, being two thirds the 
diameter long. The septa arc very numerous; their angles 
not being recurved gives a very oi>cn form to the umbilicus* 
The siphuncle is transversely oval. {Sowerby.) 

Remarks. We may add to this description that there is a 
specimen in the Woodwardian Museum from Bridport, Dor¬ 
setshire, on which the test remains: it is marked only with 
lines of growth* This shell is 4 inches in diameter* 

This species appears to be most nearly allied to Nautilus 
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loarcrnm, (FOrbigny, but the latter is readily distinguished 
by its much thicker and broader shell, larger umbilicus, and 
more distant septa. 

It is often a matter of very great difficulty to identify the 
species of Nautilus figured in the * Mineral Conchology,* 
owing partly to the brief descriptions and partly to the 
figures being foreshortened, with the object ot economizing 
space by showing as muen of the specimens as possible in 
one view. Two views at least of each species are essential 
in older to give a correct idea of the form of the shell. There 
can be little doubt, however, that the s[>ecimens wc have, after 
very careful comparison, referred to N. obesus are identical 
with Sowerby’s fossil. Though the type specimen is unfor¬ 
tunately not in the “ Soworby Collection.” there is an 
example in that collection latielled, probably by Sowerby 
himself, U N, obesusf which sufficiently agrees with the figure 
and description in the Min. Conch, to justify its reference 
thereto. Besides this individual there are several others both 
from Knglaud and France which, though young shells, 

? ossess unmistakably the characters of the present species. 

t is hoped that the figures here given of N, obesus may help 
to make it recognizable. 

On comparing examples ol this species from the Inferior 
Oolite of Uourcy, Normandy, with d’Orbigny’s figure of 
Nautilus linedtus *, we find that they agree remarkably well, 
and ne have therefore placed the N lineatm of d’Orbigny in 
the synonymy of the present species. 

Horizon, Interim Oolite. 

Loialities. Bath, Dumlry, Somersetshire; Minchinhamp- 
tou, Gloucestershire : Courcy, Normandy. 

11 . Nautilus inornatU8 } d’Orbigny. 

1842. Nautilus ww'natus, d’Orbi^ny, PnUontologie Fran$fti«o, Terr. 
Jura&s. vol. i. p. 162, pi. xxviii. 

1846* Vautila* in onto his, Murchison, Outline of the Geology of tlio 
Neighbourhood of Cheltenham, now od. p. 01. 

1840. Nautilus inomatus , d’Orbigny, Frodr. do Faldont. Strutigr. 
vol, i. p. 246. 

ls>67. Nautilus wornatm, Kfchoritige, in Mom. (tool, 8urv. Groat 
Britain ; Hull, On the Country mound Cheltenham, p 27. 

1868. Nautilus tnormfus, t )o*tor, (’at. dm Cephalopoda Foaeilca des 
Alport Huissea, pt. iii. p, 8. 

1888. Nautilus iuomaitt*, Day, Quart. Journ. Geol. Hoc. vol. xix. p. 291. 
1894. Nautilus inomatus, Fude»-Do<»JougchAmns, J&tudes sur left JEtages 
Jurasftiques lnfdrieurs do la Normandie, p. 88. 


* Pal&ml. Fran? , Ten*. Jurat#. u>L i p. 166, pi. xxxi. figs, 1, 2. 
Ann, & Mag. N. Hist. Ser. 0. Vol. v* 21 
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1871. Xmitilm inomalM, Phillips, Oeology of Oxford and the Valley 
of the ThniiifH, pp. Itfl, 1(54. 

Y \t*77. Nautilus hwnintus, J. Hucknmu, Quart. Journ. (W. Soc. 
\ol. A\\iii p. 1*. 

1870. Xautihisct //mrwrtfo#,d’Orb.,Brunrn, DprUnten*Jkutseh- 
Lofhriusn*)^ (Abb /ur geol. Hpc*etHlUarU* u>u Elsies-Lot bring on)* 
Hand ii. U(*i‘t i. p. 57. 

jhM, Atrufi/ufi tnontahw, Malhula, ik>l (k>m. dvl Mapa do 

Espuim, SmopHis d<* Fdsilw do Espafiu, vol. *i. p ~-8 (H^uiod itnd. 
\ol v. 1^78, pi. iii, iiuK. 5, 0). 


Fig. is*. 



Nautilus immatvs. — a , lateral view of a eaftt, shotting the septa and vtfj 
small umbilicus; fiont view, bimwing the ^iphimeie, “normal 
lino/’aiul the ►cpln. I>rnwn from a s]x*chnou m the Jirit inli Mu¬ 
seum (no. (A Lather \imh tlmn one* liulf natural siao. 

Up. char. [Shell inflated, smooth, slightly umbilieated, flat¬ 
tened on the Hides and peiipheiy, making the section sub- 
quadrate, the greatest thickness being just above the umbili¬ 
cus. Aperture wider tlmn high, futures rather flexuous on 
the sides and curved backwards in crossing the periphery. 
There is a small dorsul (internal) lobe. Siplmncle a little 
above the centre. Body-chain her unknown. 

ltemurks . This species most nearly resembles Nautilus 
obt8iis , J. Sowerby, but it may be readily distinguished by its 
less robust shell, wider septa, and less ojk*ii umbilicus, as 
well as by the slightly different position of the siplmncle. 

The French specimen is a natural cast showing the sutures, 
siplmncle, and internal lobe, but the ornamentation of the 
inner whoil or young shell only is preserved. This consists 
of very fine lines of growth, eiossed by fine, longitudinal, 
thread-like lines, the decussating sculpture characteristic of 
the young of Nautilus . 
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Itis very doubtful whether the English references to this 
species are correct* because d’Orbigny Vfigure in the i Pal&m- 
tologie Fran^aise * does not correctly represent this species, a 
specimen of which from the d’Orbiguy Collection we have 
had the opportunity of examining. 

Horizon . Inferior Oolite. 

Locality . Burton-Bradstock, Dorsetshire. 


12* Nautilus muhiaeptatusy sp. nov. 


Fig. 13. 



Nautili** inulti*ep1atu* k — a, pf-riphoral view of th« oeptnte part of the 
shell, showing 1 the nut urea wnd “ normal lino ; n b y lateral view of the 
aame ; r, interior whorl of another specimen, showing the sipliunele 
and the inner (dorsal) lobe of the suture*. Prawn from sjiocimeiis 
in the British Museum (no. 82370). a and b rather more than half 
natural size ,* c, natural eixo. 


gjh char . Shell compressed at the sides and somewhat 
flattened on the periphery, so that the whorls have a sub* 
-quadrate section. Umbilicus open, of moderate size, with 
rather steeply sloping sides, probably exposing the inner 
whorls, but tne specimens are not complete enough to deter¬ 
mine the amount of enrolment. Septa very numerous, 
thirteen in about half a yolution; sutures gently curved upon 
the sides of the shell and nearly straight upon the periphery. 
Internal (dorsal) lobe very conspicuous (see fig. 13, c). The 
.cast is marked with a very distinct i{ normal hue ” along the 
median line of the periphery (see fig. 13, a), Siphuncle 
below the centre. Some detached body-chambers, probably 
belonging to this species, have portions of the test preserved, 
and this is quite smooth. 

Btmarks* This species appears to be nearly related to 

21 * 
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Nautilus obesus (bee fig. 11), but it is distinguished by its 
closer septa, the position of its siplmnck, its more slender 
whorls, ami narrower periphery. 

The specimens were all obtained in the Noithamptonshire 
Ironstone, and from most of them the shell has been dis¬ 
solved away, leaving hollow spaces surrounding the casts. 
Horizon . Inferior Oolite. 

Locality. Duston, Northamptonshire. 


13. Nautilus c la us us 7 (POrbigny. 

1842. Nautilus clausa*, (TOrlugii}, PnltfontoUigm Fran^ais**, Terr. 
•Iuihhh \ol i p. 158, pi. \k v»ii. 

1840. Nau/ilus rfaunus, d'Orlrijrm, Prudr. di* Palcont* Htrntigr. vol. i. 

p. 200. 

1852. JNautilms clausa*, Gtebol, Fauna (lei Vurwolt, Hand iii. Abth, i. 
p. 155. 

18o8. Nautilus tlausas, Qiiehsti*<ll, 1 K*i Jura, p. 850. 

1*58. Nautilus c?au»us t Flmpuia, Nuuv. Koch. aur Lw F >sa dus Tow. 
Necondflin-'t <Jo la Proxiiico <h* Luxembourg (Acad. ltoy. de Kol- 
gique, tom. xxxiii. dcs Mem.) pt. i. p. 14, pi. iii. tig 1. 

1800, Nautilus elautswi, Wright, Quart .Town. < reel. Hoc. v<>L xvj. p. 13. 
1800. 'Stiuhhfs chitiHttSf < '(Mpmuil, Synop dec Fo*«. Seenadaiivs do lu 
Ohareiito, <h la rhftivnte-luteneim*, «•« do J« Dordogne, p. 0. 

J8C4. Smihlu* chusus, Kbray, Eludes tleohighjne.H sui In IK* part omen t 
de la Nievie, fllM\ 10, 14. p. 270. 

18t>8, Nautilus rltwnt*, Jhwalqiio, Prodrome d'une Description Oenlo- 
gique de lu Holgique, p. 852. 

1873. JSfta/th s thtusus, Sharp, Quart. Journ. Ouol. Sou, vol xxix. 

p. 200. 

‘ r 1878. Nautilus eluuaus, Kn\lo, Explication d( luOartt (itiologiqUO do 
In France, xnl. i\., Allan, pi wxvi 

1881. Nautilus cIuhsiih, Malfadu, Holcim dob. Cumin ion del MapaOctfV 
logico de Kspaha, vol. xi,, Sinop^a dr him Eupoeics Ensiles do 
Espahu, p. 228. 

8p. char, Shell inflated, rapidly enlarging, somewhat 
compressed on the sides, broad and flattened on the peri¬ 
phery ; surface of test smooth or marked only with very fine 
subvegular lines of growth. Whorls completely involute^ 
widest in the region of the umbilicus, which is dosed by a 
shelly callus. Aperture much wider than high, Septa 
slightly curved on the sides and forming a shallow sinus on 
the periphery, ftphuude a little below the centre. 

lUmarks . This species hears some resemblance to Nautilus 
subtnuxeatus , Morris and Lycett *, and it is also like N . 
liabcri of the same authors ; it differs from the former in 
its smooth test and from the. latter in the same feature and 
also in its closed umbilicus. 

* Mon. ol* the Mollusea horn the Great Oolite, Pal. Hoc. 1850, nt. i. 
j>. 10, pi i figs. 1,2. v 
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We hare lately had the great advantage of examining a 
specimen of the present species from the u'Orbigny Collec¬ 
tion of the Museum of Natural History, Paris, ana there is in 

Fn? 14 


NifHtiiuH duns"* - ri, lnU'ul \»ew, slwwiny 1 lit* part of I he «lteli 

< o>ero<l with the t«* h|, and the oast of the IkmI\- chamber with pari of 
fheuntenm bordet oi the muwiiliii impression, reprewontuU % the 
pimtul line; ft, peripheral \iew, show hip some of the septa at the 
lower part of the figim*. Drawn Jiom a specimen in the d Oibigny 
rolled ion of the Museum of Nairnal History, Paris About one 
half natural sire 

the British Museum a good representative of it from Moutiers 
(Calvados), We have also seen a young specimen in the 
Woodwarduui Museum, Cambridge, which appears to belong 
to this species ; it is troiu Dundry, the only British locality 
mentioned by d’Orbigny. JV, dawns is evidently rare in 
England, for it is not recorded in any of the papers on the 
geology of Somerset, by Etheridge, Tawney, and Stoddart; 
and Air. E. Wilson has informed us that there are no 
examples of it in the Bristol Museum. Under these circum¬ 
stances the determination of this species by Wright from 
Leckhampton Hill (Gloucestershire), and by Sharp* from 
the Nmthampton Sands, must, in the absence of descriptions 
and figurcs ? be accounts! of doubtful accuracy. The finest 
specimen of this species that we have seen is from Sherborne, 
Dorsetshire; it measures 9 inches in diameter and inches 
m width. 

* For reference* to tho*e Authors’ papers we lbe table of synonymy 
above. 
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Horizon . Inferior Oolite. 

Localities . Dundry, Somersetshire; Sherborne, Halfway 
House, Dorsetshire. 


14. Nautilus perinjlatm , sp. nov. 


Fig lfi. 



JVW*/«* /wtinfatu* ~<i, lateral ^ iew of rotate jmrt of the aboil, showing* 
the fltualf mnbilieufl, with n jiortion of tlio ti*«t, b, front view, show* 
jTig 1 the position of the mpliuncle Drawn fioin a specimen in the 
JJritiKh Museum (no 18308). Kathor more than one third natural 

MZt\ 


&/). char. Shell much inflated, very slightly flattened on 
the sidcH; peripheral area scarcely defined. Whorls semi* 
lunate in section, rather more than twice as wide as high, 
deeply embracing. Umbilicus very small. Septa rather 
approximate ; sutures slightly curved on the sides of the 
shell and forming a shallow sinus on the periphery. Siphuncie 
near the inner margin. Test thick, marked only witn lines 
of growth. 

Jiemarkz. This species closely resembles the N. sub in fiat us 
of d'Orbigny *, but differs in the position of its siphuncie and 
the gi*cater size ot the shell. Moicover, the examples upon 
which d Orbi ffny’a specit'H was founded were obtained flora 
the Kunmondgc Clayof Chatclaillon, near .Rochelle (Cha- 
r ^™ f r C r ), r l 0nfleUr ( 0aIvados >, other localities, 

jttft *£ SsJ^vStisit 


Hie Ififge&t specimen known to ns is from the Inferior 
Oolite of Hlierborne, Dorsetshire; its greatest diameter is 
8 inches and greatest width inches* Distinct traces of the 
anterior border of the muscular impression are observable on 
the cast of its body-chamber, 
lfarizon* Inferior Oolite, 

Localities. Bradford - Abbas, Sherborne, Dorsetshire ; 
Bristol, Somersetshire. 


15, Nautilus timith i } sp. nov. 



Nankins Ntnithi .lateral view, A, front \iow, flhowing the ornaments 
of the younpr mI^II and also the poaition of the auphuuolo. Diawn 
from a aporimen in the Itritish Muaeum (no. 0. 747). About two 
thirds nntuml si^e. 


Sp. char. Slu'll inflated, rapidly increasing, slightly com- 
pressed on the sides, broadly rounded on the periphery. 
Whorl.-, much wider than high, widest in the region of the 
umbilicus. The latter is small, with a snbangular margin 
and steeply sloping sides. The septa arc rather distant from 
each other on the periphery, being half an inch apart where 
the height of the whorl is If inch. The sutures are but 
slightly curved on the Bides and form a very shallow sinus on 
the periphery. The siphuncle is slightly above the centre. 
The tost is ornamented with fine lines of growth, which tend 
to gather into obscure folds and form a deep sinus on the 
periphery; these are crossed by close-sot longitudinal lines, 
more distinct ip the young shell. 

Remarks. The chief distinguishing character of this species 
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is the subangular border of the umbilicus* In this last 
feature and also in the wide and semilunatc section of the 
whorl this species resembles Nautilus excavatus % ; but the 
latter has a much larger umbilicus and closer septa. It may 
also lx* compared with N. Malherbi) Terquein f; hut the 
latter is at once distinguished by its less globose form and 
much larger umbilicus. 

The type of this species (B. M. no. 0. 747) m in the 
u Wm. Smith Collection ; 77 hence the specific name. There 
is a fine example from Sherborne, Dorsetshire, in the Wood- 
wardian Museum, Cambridge, in which the test is beauti¬ 
fully preserved. Two smaller ones in the same Museum are 
from Halfway House, Doiectshire, and one shows the sculp¬ 
ture of the young shell perfectly. 

Horizon . Inferior Oolite. 

Localities . Burton-Biadstock, Halfway House, Bradford- 
Abbas. Dorsetshire. Two specimens in the Bntish Museum 
(nos. C. 747 and (1 30! 15) aie without localities, but are, 
undoubtedly British. 


16. Nautilus burtonensis, sp. nov. 
Fig. 17. 



Niwtilwburtonemh.- a, lateml How, showing the large umbilicus ex¬ 
posing the iuner w horlM ; b, jieripheral Hew, showing mime of tho 
sutures where the tent is removal Drawn from a specimen in the 
British Museum (no, 0. 2841). Somewhat less than half the natural 
size. 

* J. de V. Sowerbv, Min. Conch. vol. vi. p. 55, pi. dxxix. tig. 1. 

1 Mdm Hoe. (JhSol. France, etfr. ii. vol. v. pi. li. 1855. i> 248.nl. 
tigs 5,5«, 55 * 
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Bp , char. Shell subgloboae, compressed on the sides and 
periphery, the latter at first narrow and considerably flat¬ 
tened, but in the later stages of growth becoming wiaer and 
more rounded. The umbilicus is very large in proportion to 
the shell-diameter, its greatest width l>eing 14 inches, while 
that of the shell is about 5 inches; it is moderately deep and 
exposes all the inner whorls, the sides slope steeply, and the 
outer border is subatigtilnr. The test, which is admirably 

f ircserved, is thick, and its surface is marked only with fine 
ines of growth, which make a deep sinus upon the periphery 
(see fig. 17, &). The septa arc rather wide apart; the sutures 
slightly sinuous on the sides of the shell and forming a slight 
sinus on the periphery. In a young shell (2* inches in 
diameter) the inner lobe is very conspicuous. The siphuncle 
is a little below the centre. 

Remarks. This fine species is unlike any other known to 
us in the Jurassic rocks, but it bears some resemblance in the 
character of its umbilicus to the recent Nautilus umhilicalus y 
from which species it differs, however, in the proportionately 
greater size of its umbilicus and move flattened periphery. 
Horizon . Inferior Oolite. 

Locality. Burton-Brndstoek, Dorsetshire. 

Middle Oolite. 

17. Nautilus callomcnsis , Oppel. 

r 1840. Nautilus htnuummV) J. do (\ How<*rby t in (IrniU’s KomuIm of 
Tuf-oh, in Trims. Urol. Sim*, sor. h. \ol. v. pt. ii. p. U20, pi. xxiii. 
%. 4 (not oi Howcrby). 

Naut/tui s h U’Oibigny, Puteontologie bian^ai**, Tm*v 

•Jmaas. vol. j. p. Kil, pi. um, 1, •> (not ot Sowcrl>>). 

I85r*. Nati/ifa* callimntui#, Oppel, Du* Jumfmmation England*, Fmnk- 
mcliH and dt*s Nudwt*allirhnii lbaitseb lands, p. 547. 

1HT5. Nautilus Wnagrn, Mem. Ut*<5. Sur\. India, I'lilaamt. 

Judicu, .lurasiic Fauna of Kutcli, vol. i. p. 18, pi. iii. tigs, 2, «, h. 

1*84. Nanh/w ruilovirtuus, I^thusen, JMdgioms dn ('njuitd (ICologique 
^ftiuudal, vol i. no b p, 12, Taf. iii. Hg*. 28, u t b. and 20, a, h 
(young). 

18h4. Nautilus Iw.vagonw*, Malludn, Boletin de la ConuMnn del Mapn 
(JeoJd^ico do Equina, Hinopsis do liw Esimcios Fdoiltw do Esiiaua, 
Vol, xi. p, 220 (ii#ur< d 1878, vol. v. pi. iv. lig. 0). 

Bp, char . General form of the shell somewhat compressed, 
smooth, or marked only by faint, very fine, close-set lines ot 
growth. The whorls are obtusely angular, flattened at the 
sides, and broadly truncated upon the periphery, the greatest 
thickness being at the umbilical margin. The umbilicus is 
very small. The septa form a sigmoid curve upon the sides 
of the shell and are slightly sinuous upon the periphery. 
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Siphuncle control. The ornaments of the test arc described 
more exactly by Dr. Waagen * as follows :— u The shell 
itself is covered with two systems of fine strife, of which the 

r parallel oiks, which follow the direction of the spiral, are 
i mi ted to the external part of the shell. The others—stride 


Hig. IK. 



A fnutifu* caliovtcntt* —« a, lateral \iew of n east, shotting the AMptation and 
part of tht hodv-ehamber; />, front wow. I)rattu from a specimen 
in the Jhitxsh Museum (no 8*i)7U). Nearly two thirds natural size. 

of growth—cover the whole shell, are somewhat falciform on 
the sides, but bond strongly backward on the external part. 
On very large specimens these lines become very strong and 
numerous, and look tvs if cut in with a knife; the other sya* 
tern of strife then entirely disappears. . , . On the east the 
normal line is often very strongly pronounced. 1 ’ 

Remarks. This species is rather near to N. lineatus 9 but it 
is distinguished by its more sinuous and approximate septa 
and narrower umbilicus. 

The differences which separate the present species from N. 
hexagonus , J. de 0. Kowerby, have been pointed out by that 
author in his description of the Kutch fossils collected by 
Captain Grant f* He says, ^ This [N. hexagonusV J differs 
from N. hejcagonm in having a smaller umbilicus and in being 
more rounded.” 

Oppel distinguished this species from S>werby , s by its 
wider aperturo; it may also be known by its decptjMobcd 

• Mem. GeoL Surv. India, Patoont. Indira, Jurassic Fauna of Kirteb, 
vol. i. j>. J8, 

t Trans. GeoL Sue. ser. ii. vol, pt. ii. 1840, Explanation of Plates. 
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Rutures, in which character it approaches Nautilus ( Hereo - 
glosm) jranconicuSf Oppel. 

Horizon. Calcareous Grit and Kolloway Rock. 

Localities. Wiltshire; Marcham, Berkshire (Calcareous 
Grit). Scarborough, Yorkshire (Kelloway Rock). 


XL.— On the Dentition of Pleuroplax (Pleurodus), A. 8. 

I Voodw. By James W. Davis, F.L.S. 

[Plate XTH.] 

Is May 1879 * I described the teeth and spines of Pleuroplax 
(Pleurodus) affinis, .Agaaa., occurring in a thin shale above 
the Bettcr-bca Coal of Clitton and Lowmoor, near Halifax. 
A comparison of these spines with similur ones from the 
Staffordshire Coal-field, in the cabinet of Mr. John Ward, of 
Longton, showed them to be closely related. In connexion 
with one of the Staffordshire spines were a few fragments of 
teeth, referred with probability to tire genus Helodus, and the 
inference was drawn that the two genera had similar spines. 

Mr. Ward has just issned an admirable account of the North 
Staffordshire Coal-field t, in which he refers to the occur¬ 
rence of numerous teeth of Helodus simplex , Ag., in associa¬ 
tion with a spine much resembling that of Pleuroplax, the 
full description of which he reserves to a future time. Mr, 
Ward also describes a specimen in his collection from the 
Northumberland Low Main Coal of the jaw of Pleuroplax 
Jtankinei, Ag. It u is somewhat in the shape of a horseshoe, 
with a blunt rounded extremity, the articular ends expanded. 
Both rami support teeth, several of which unfortunately are 
displaced. 1 hose in position arc arranged upon the jaw with 
the lateral expansions pointing antero-posteriorly. The ante¬ 
rior teeth arc relatively narrower than the posterior. The 
most posterior tooth, at least, has the summit of the crown 
crenuiated.” 

Recently, whilst on a visit to Glasgow with my fricud Mr, 
A. Smith Woodwavd, we found two specimens of Pleuroplax 
which prove not only that the two genera had similar spines, 
but that they arc one species with the same spine. One of 
the specimens is from the University Museum, Glasgow, and 

* Quart Jouro. Wool. Sec. vol. xxxv. n. 181, pi. x, figs. 1-11. 
t “The Geological Features of the North Staffordshire Oial- field a,” 
by John Ward; Trans. N, Stafford. Inst, of Mining and Msrfutqi-rt 
Engineers, vol x. (1890). 
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has been lent to me by Professor John Young; and for the 
second I am indebted to Mr. James Thomson, of the same 
city. The former, represented on PI. XIII. fig. 1, exhibits 
the anterior portion of the body of the fish ; the head, con¬ 
sisting of a mass of cartilaginous or chondroid substance, 
occupies nearly one half of the part preserved. The mouth, 
with teeth scarcely at all displaced, is well defined, the man¬ 
dible is largo, the upper jaw is not so easily distinguishable 
from the other elements of the cranium ; the anterior extre¬ 
mity of the snout is unfortunately absent, but sufficient 
remains to show that the head was large and broad. A 
hollow above the posterior teeth of the jaws may indicate the 
position of the oibit. The whole of the surface of the head, 
together with the remainder of the body, is covered with 
glistening dermal tubercles or shagreen. The teeth are 
numerous, and, so far as can be identified, arc arranged in 
shaik-like concentric rows. Those occupying the posterior 
suiiaceof the jaws are the teeth hitherto known as Pieitrodus^ 
whilst the anterior teeth, far larger in number, are, those 
styled llelodus or Ijophorius. The front teeth are pointed and 
adapted for seising and holding prey, whilst those behind 
gradually assume broader and more massive proportions, and 
apparently in the palatal teeth of the Pleurndont type there is 
evidence of the ankylosing of three or four teeth together* 
The teeth occupying a median position in the jaws liuvo their 
longer axis in the same line as that of the jaw, with the 
result that the Lophodont or llelodont teeth present an ex¬ 
ternal cutting-siiiface, which resembles, when a pair of teeth 
is taken separately, the dentition of some of the Potulodonts 
(fig. 1 a). The head viewed from the front side, where the 
matrix is fractured, is seen to be squeezed over towards the 
exposed surface, and the opposite rami of the jaws can be 
traced along the edge of the matrix. The length of the rami 
of the jaws is 0*03 tin ; at a distance of 0*025 m. belaud the 
extremity of the jaw is a spine which has apparently becu 
displaced ; it is 0*040 in. in length and 0 010 m. in breadth, 
ana, pointing towards the head, the Rpiue extends in a dia¬ 
gonal direction with the base towards the dorsal aspect of the 
fish. Its position appears to indicate that it was located 
immediately behind the occipital region of the heath 
Mr. Thomson’s specimen does not exhibit the teeth in aitu 
in the jaws, but in a slightly segregated form on the slab; 
in this respect it forms an extremely valuable companion to 
the specimen already referred lo, because the relative size and 
form of the teeth are bettor seen. There arc six teeth exposed 
of the Pleurodonl type and near sixty teeth may bo counted 
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of flic Helodont type. A representation of the slab is given 
on PI. XIII. fig. 2, and drawings of the teeth, natural size 
and enlarged, arc also given (figs. 2 <*-2/7). The surface of 
all the teeth is enamelled and ornamented by minute punc¬ 
tures, indicating the superficial extremity of the nutritive 
canals. 

These specimens are important as affording positive evi¬ 
dence of' the structure of another group of Cochliodonts. 
Until the description of the dentition of Psephodus maynus 
Ivy Truquair* was rendered possible by the discovevy of the 
Kast-Kilbride specimen, very little reliable information 
lespeeting this family was accessible. The dentition of 
J*levropfax as exhibited in these specimens confirms the opinion 
expressed by Traquair that the teeth of the genus Lophodus 
of Kowanowski were merely accessories in the dentition of 
other genera; and the statement of Sir R. Owenf in 1867, 
“that it would seem as if the several teeth of each oblique 
row' in ('pstracion had l>oen welded into a single dental mass 
in Cocfdiodus may well be applied to the whole of the family 
of the Cochliodonts; the broad palatal teeth of Pleuroplax 
clearly indicate that their present form and construction is 
due to the ankylosis of the smaller series of teeth possessing 
the Lophodont character which still remain separated in the 
anterior parts of the mouth. 

The occurrence of the teeth of Helodu * on the slab Imm the 
Staffordshire Coal-field in conjunction with the spine of 
Pteuroptaa, , referred to in my paper J on P/curodas affinin , 
seems to point to the inference that Hetodm simplex must 
also be considered a Lophodont and absorbed in other 
gencia. This view is confirmed by Dr. Traquair §, who has 
pointed out that “ a fine series of specimens of llelodm s implex } 
Ag., in the collection of Mr. John Ward, F.G.8., Longlon, 
clearly shows that the teeth in this species have the form of 
k Lophodu&f that the entire dentition consisted of teeth gene¬ 
rally similar in shape, and that the dorsal fins were armed 
with spines lesemblmg those of PkurodusP Mr. A. Smith 
Woodward || restricts the genus Helodm to the tyjw si>ecies 
Ji, siinphx } Ag., “ a genus still awaiting elucidation.” He 
regards it as closely related to Pleuvopfax both by the den¬ 
tition and the dorsal fin-spine, aud has no doubt that, iu what- 

* Oeol. Mag. <le<\ hi. v«>l. ii. p, 840. pi, vni. (1*85). 

f Gool. Mag. u»l. jv p. 50. 

i Op, vit, p 182. 

§ Gool. Mag. dec, iii. vol. ii. p. «J44, 1885 (footnote), and vol. p. 84. 

1888. 

! i Catalogue of the Fossil Fishes in the British Museum/ part. i, 

71 ( 1889 ). 
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ever family Plenrophx be placed, the type species of Ihlodus 
must follow. The difficulty in associating tne two genera is 
stated by Woodward to be that H in all known examples of 
the last-named genus ( Plcuroplax ) all the teeth are described 
as fused into plates, while in the typical llelodua no such 
arrangement has been discovered.” This difficulty is removed 
by the discovery of the examples now figured. 

EXPLANATION OF PLATE XJII. 

Fig. L Anterior portion of body with head of Plcuroplax, allowing posi¬ 
tion of mouth with teeth in *itu } oat. size. 

Fig 1 a. Front view of the same specimen, exposed on margin of slab. 
Fig. I b . Teeth from the median portion of the upper and lower jaw in 
juxta]K>gition, enlarged 4 diam, 

Formation and Locality. Shale under the Drumgray OoaJ, Airdrie. 

Bi Coll. Kttukino Collection, Uimursiiy Museum, Glasgow, 

Fig. 2. Croup of teeth of Plcuroplax. 

Fig. 2 a. Laigt posterior tooth,enlarged 2 diam. 

Fig. 2 b. A Heeond example, also from posterior ]mrt of jaw, x 2 diam. 
b\g. 2 v. External and lateral aspect ot a median tooth, with the former 
magnified 2 diam. 

Fig. 2 (1. External and surface aspects of n median tooth, x 2 diam. 

Fig. 2 c. A tooth with deep root, X ft diam. 

Ftg. 2f Side Aiew of a tooth similar to fig. 2f, X *1 dinm. 

Fig. 2g. An example of « more elongated or attenuated tooth, x *1 diam. 
Fig.2h. Tooth with u prominent crown; llie lateral extension of the 
Wo greatly prolonged on one side, \er\ shoit on the opposite 
one, X 3 diam. 

Formation and Locality. Blaclv-lmnd IrouHtone, Airdrie. 

F.i Colt. James Thomson, Esq., F.C.S.; private collection. 


XU .—Evidence of a Fossil Tunny from the Coralline 
Crag. By A. Smith Woqwakd, F.G.S., F.Z.S* 

M. Baymokp Stoumh, of Brussels, who has long been en¬ 
gaged in studying the osteology of the gcomberoid Fishes, 
has lately published * some interesting observations on the 
veitcbral column of the typical genera of that family, resulting 
in the* determination of a series of large fossil vertebras from 
the Kealdiflian Pliocene formation in the neighbourhood of 
Antwerp. These fossils indicate a fish of very large size, 
and agree precisely with the corresponding vertebrae of 

* U, Storm h, u Sur la prdstsnce d'tm Poisson du genre Thynnue dans 
Its 1)<sp6ts Pliocenes des Environs d'Anvers/’ Bull, fciuc, Beige Gdol., 
Pttleont., Iljdrol., vol. iii. (1889), pp. 103-178, pi. vii. 
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Thynnus bo far an they are distinguished from those of the 
known allied genera. Some alight differences, however, are 
observable when comparisons are instituted with the ver¬ 
tebra? of the two larger existing Tunnies ( T[ thynnus and T . 
germo) y and, though these distinctive features cannot be 
exactly formulated, At. Storms decides to apply the provisional 
name of Thynnus sealdisiensis (scaldisii) to the Pliocene 
fish until sufficiently complete examples are discovered for 
precise specific definition. 

Full actails of the characters by which the various ver- 
tebuc of Thynnus may be recognized arc given in the memoir 
just quoted, and it is thus unnecessary to enumerate them 
here. The object of the present note is merely to remark 
that verlelme closely resembling the Scaldisian fossils occur 
in the Coralline Crag of Suffolk ; and, though these are of 
somewhat smaller size, it will be convenient to record them 
under the same name —Thynnus sealdisiensis —until further 
and moie satisfactory evidence of the species is forthcoming. 

A hinder caudal vertebra of this form, from the Coralline 
Oiag of Aldborough, was presented to the British Museum by 
Air. Searles V. Wood, F G.S., many years ago, and has long 
been labelled u Vertebra of a Seoul beioid Fish ” by Air. 
‘William Davies. This specimen most nearly resembles the 
two vertebras represented by M. Storms, lac. cit figs. 20, 21, 
and is almost in the same state of preservation, though the 
lamellar transverse processes arc more completely bioken 
aw r «y; in piopoitiom it appears identical, but in size it is 
somewhat inferior, the length of the centrum being ouly 
0*044, its breadth 0*047, and its depth 0*035 m. 

A second vcitebral centrum letcrable to the anterior por¬ 
tion of the caudal region has lately been obtained by the 
British Museum (no. 1\ 5583) from the Crag of Suffolk, and, 
though the precise locality is unrecorded, the mineral con¬ 
dition of this fossil resembles that of the foregoing so com- 
pletely, that it may probably be assigned to the same horizon. 
The specimen agrees most newly w ith figs. 12 and 19 of 
Storms, which represent the thirtieth vertebra of 2\ thynnus 
and 3T. sealdisiensis respectively j it lesemblea the fust in the 
position of the inferior vascular foramen, but corresponds 
more closely with the second in the slenderness of the middle 
part of the ridge between the lateral fossa*. The centrum 
measures 0*088 in, in length, 0*089 in breadth, and 0*032 in 
depth, and the base of the characteristic luernal arch is indi¬ 
cated. while the neural arch is entirely destroyed. 

Other Scotnberoid caudal vertebi®, more imperfectly pre¬ 
served and having the appearance of derived fossils, oecur in 
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the Bed Crag of Woodbridge (Brit. Mus. nos, 43328, P, 6582). 
These are more laterally compressed than the vertebra? of 
Thyntt us sea hits tens is, and differ remarkably in the stouter and 
broader proportions of the ridge between the lateral fossa?, 
discoveries in the Eocene render it probable that these fossils 
represent some early Tertiary genus at present undetermined. 


XL11 .—Notes from the St. A ndrews Marine Laboratory 
(unrlt r the Fishery Hoard for Scotland). —No. XI. By 
Prof. M'Intosii, M.D., LL.lh, F.K.H., &v. 

I On tin* Oeeurn?m*»» of tl»»* llxliorawluwt! and Hej phomedtHH 1 
throughout th<* Yum. 

L\ On Auk /atari is 

1. On the Occurrence of the, Hydro medusa and Scyjdio medusae 
throughout the Year . 

Tn examining the Medusa' three nets were often used 
simultaneously, viz. surface, mid water, and bottom, and no 
special apparatus was at any time employed for the closure of 
the two latter during descent and ascent. Fairly reliable 
observations, however, were made with regard to the bafchy- 
metiieal distribution of these pelagic organisms without the 
latter airangement, as proved by the fact that each not occa¬ 
sionally had a fauna of its own, and that, as the season 
advanced, certain forms which at first were near the bottom 
appeared by-and-by in the tnidwafer- and finally in the sur¬ 
face-net. In August 188H, for instance, the surface-net waa 
less rich in species of llydromcdusce than cither of the others, 
though certain forms occurred in great abundance, a transfer¬ 
ence of the latter from the lower regions of the water having 
taken place. 

It is possible that some of the forms subsequently mentioned 
may pertain to the same Hydroid stock, representing perhaps 
younger and older stages or mere variations; but as our 
knowledge of the group, though largely added to by the 
labouis of Allman, Agassiz, Hseekel, Hincks, and others, is 
still in need of improvement, it has been considered advisable 
to follow to a certain extent the descriptions of Forbes. No 
gonozooid of Corymorpha ) which occurs in considerable 
numbers tr smooth ground off the Budda Hock, has yet been 
obtained. 

In contrasting in August the fauna of the bay with the 
offshore in the neighbourhood of the Bell Bock, the greater 
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abundance of Lizzia octopunctata and Lizzia blondina in the 
Jatter area is noteworthy. Moreover, small specimens of 
ftouf/ainvillia britannica were abundant in the open water. 
Minute Medusa-buds were common to both areas, as also were 
Thaumantias inconspicua ) T, hemispherical and T. melanops . 

The importance o< the Modus® m regard to the fisheries 
rests mainly on the vast number of ova and the resulting free 
planulaa m filch they pioduco, for both largely increase the 
food-materials for larval and early j>ost-larval fishes, as well 
as for the Invertebrates on which they and the somewhat 
older stages feed. 

In the laborious work of examining the various nets 
throughout the year I have to acknowledge the skill aud 
steady perseverance with which Mr. Pentlaud Smith, M.A. 
(now ot the Horticultural College, Swanley), aided me. 

Oceania (Tiara) octona , Fleming, first appeared in the 
bottom-net in March. In August it was often procured in 
the midwater-nct and in a ripe condition, while in September 
both large and small specimens were common; some were 
ripe. Since Dr. Fleming found the species in this neighbour¬ 
hood in 1821 it has occurred all along the eastern coast. 
Oceania cornea is ripe at Naples in March, while 0. pileata 
is mature in January. 

Oceania cpi8CfOpalis 9 Forbes. 

An example about £ inch in diameter occurred in the xnid- 
water-net in the middle of Juno. It seems to be much less 
common than the preceding species. It was found by Forbes 
on the western fishing-banks of Shetland in 1845, the largest 
reaching 14 inch in diameter. 

Oceania globulosa } Forbes. 

In the midwater-net in August and once in September. 
Forbes procured his examples m Bressay Sound, Shetland, 
in 1885. 

Besides the foregoing an Oceania was captured in August 
with only one yellow tubercle (instead of three) between the 
tentacles, with pinkish ocelli and ovaries, aud quite mature. 
In other respects it resembled 0 . octona. Another had no 
tubercles between the tentacles, which were in four groups, 
five in each, and with two additional. The ocelli and ovaries 
resembled those of 0 ♦ octona . 

Ann ♦ db Mag, N, Hizt, Ser. 6. Vol, v. £2 
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Bougainvillia britcinnica, Forbes [Margelin ratnondy Agassiz)* 

A single example appeared in the midwater-net in March; 
in May only once, in small mimliers. It occurred almost 
daily in June in the midwater-net, and of variable size. None 
were quite ripe. A single large immature specimen was cap¬ 
tured in July; and it was comparatively scarce in August, 
though towards the end of the month it was ripe. Many 
small examples frequented the open water beyond the bay. 
Throughout September it occurred in Bmall numbers, and 
many were ripe. 

It is common round the British shores. Prof. Allman * 
observes that the gonosome is developed in autumn. Lo 
Bianco f states, on the authority of Du Plessis, that this 
ITydromedusa appears in winter and spring in the Bay of 
Naples. 

The polyparies are found off St. Andrews Bay and the 
neighbourhood of the Forth. 

Bongainvillia nigriteUa } Forbes. 

Small specimens were captured in the bottom-net in April 
and comparatively large examples in the midwater-net in 
August. Kipe forms occurred once or twice in September. 
Forbes found it in Bressny Sound, Shetland, in the autumn 
of 1845. 

Lizzia octopunctatoy Sars, was first captured in the bottom- 
net in March, in the midwater-net in April, when the speci¬ 
mens also had buds, and only once in May. One or two 
examples were obtained during the first half of June. In 
August again it appeared in the surface-net. 

It seems to be most frequently procured in early spring, and 
is gcneially distributed along the eastern coast. Forbes 
found it on both sides of Shetland. It is not an abundant 
form in the bay, and it ranges from ^ to ^ inch in diameter* 

Z/. octopunctata is an active and voracious form, engulfing 
the bodies of Appendicularite, while the tails project us 
singular appendages to the Medusa, and the same happens to 
small Sagitteu, the end being fixed in the manubrium, and 
sometimes the umbrella is everted. 

At Naples L . KbUikert) Gegenb., is ripe in March. 

Lizzia blondinay Forbes. 

Procured on the ground near the Bell ltock in August. 
It waB formerly obtained by Forbes in the Zetlandic seas. 

* ‘ (lynmoblastic or Tubul. Hydroids/ p. 312. 
t Mitth. Z. Stttt. Ncftptjl, 8 Bd. p. 386 (1888). 
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Sarsta tubuhsa (Sara), Lesson. 

This species made its appearance towards the end of April, 
and a few attained half an inch in diameter. Throughout 
May and June it occurred in the mid water-net almost daily 
and of variable size, though many were small. All were 
immature. At the commencement of July all were in the 
latter condition, and small, but they became larger as the 
month advaueed, compaiatively few, however, being obtained 
at any given time. 

In the Ann. & Mag. Nat. Hist, for August 1887 the 
llydroids which were reared from planuleeof Sarsiaart men¬ 
tioned, the species being Syncoryne decipiens , Dujardiu. As 
this Hydroid is not common in the Bay of St. Andrews, these 
Medusoids piobably were carried by currents from the estuary 
of the Forth and the neighbourhood ; yet they were in great 
numbers, penetrating all the nooks of the bay, and passing 
far up the estuary oi the Eden. 

Forbes chiefly found this form in June and July off the 
coasts of Ireland and Shetland. It is very generally dis¬ 
tributed, however, along the eastern shores and probably also 
on the western. 

Sarsta ( Codonium) pulohetla , Forbes* 

Obtained in May. It has a greenish tinge at the oral 
extremity. The relations of this form require elucidation. 

Syncoryne eximia, Allman. 

The gonozooid of this form was captured in May. 

Stauridium productum } S. Wright. 

Gonozooids procured in June and July. Lo Bianco gjves 
October as the mouth for them at Naples. 

Besides the foregoiug, a gonozooid of Podocorytie carnea, 
Bars, occurred in July, Ix> Biauco thinks this species at 
Nap 4 b scuds off buds tliroughout the year. 

Thavmantiae piloeelhj Forbes (Laodice cruciata, Agassiz), 
was captured sparingly m April aud May, increasing in size 
as the latter month advanced, Bmall specimens being most 
common in the former and the beginning of the latter month. 

In June swarms occurred in the midwater-net almost every¬ 
day. and the individuals as a rule were somewhat larger than 
in urn previous mouth, though not quite mature. They were 

22 * 
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nearly ripe in August. A t the beginning of September many 
had attained 1A inch in diameter and were mature. 

Fork‘d described 7’. pilosella onlv from Shetland and the 
south of England; but it is abundaut all along the eastern 
shores. 

Tn this species, as in allied forms, it is probable that after 
discharge of the reproductive dements the Ilydromedusfie 
polish; they certainly disappear from the areas they previously 
frequented in myriads. 

An umletetmined form* was met with at the beginning and 
end of June, and often in great numbers in July, many 
lia\ mg the male elements fully developed, but none had ripe 
ovaiies. They were notable for their size (If inch in dia¬ 
meter). This species likewise occurred in the midwater-net 
in August and once in September. It differs from Thauman - 
tins pilosella in the arrangement of the tentacles and the great 
length of tin* manubrium, which is proportionally almost as 
large as in Tima* 

Thawmantius qundrata ) Forbes. 

An immature example occurred in the midwater-net in 
August. Folk's louna it abundantly in the harbour of Tar- 
bet, Loch F) tie, in the autumn of 1H45. It would appear to 
be a late Medusoid. 

Thaumantias octona } Forbes. 

Numerous examples of this small form were* captured in 
the middle of June, It also occurred in the surface-net in 
August. All were immature. Forbes procured it both at 
Oban and at Taibct, Loch Fyne. 

Thaumunticut melon ops, Forbes, came somewhat sparingly 
under notice in May, ana, us in the former case, increased in 
size as the month advanced. It occurred in multitudes in the 
midwatcr-net in June, and on an average larger than during 
the previous month. One, A inch in diameter, had fully- 
developed ova on the 13tli of June. It was one of the 
most conspicuous Hydromecluste in July, when it was fully 
mature. Some reached £ inch in diameter. While appearing 
almost daily in the midwater-net, it also towards the end of the 
month was found in the bottom-nets, though the specimens 
in these were small and immature. It occurred both in the 
midwater- and bottonwiets in August. 

It is generally distributed along the eastern coast* Forbes 
procured it in Shetland. 

* Vide Report of the Fifthety Board for Scotland, is. pi. v, tigs, 0~U. 
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Thaumantiae maculate , Forbes. 

In June this form well illustrated the variability of a species 
in regard to maturity. Specimens were very numerous and 
very ripe on the 23ru, while those obtained on the 26th were 
immature. At the beginning of July they were almost ripe and 
fully half an inch in diameter, and a week ot two afterwards 
others of the same size were mature. This variability in 
regard to maturity probably depended ou the stage of growth 
of a particular series, which it may be was swept by currents 
into the bay. 

Forbes found this Ilydromedusa several times in Brcssay 
Bound, Shetland, It was never plentiful. 

Thaumantias gibbosa, Forbes. 

Many examples apparently of this form were procured in 
the miuwateivnet on the 13tn and 18th June. 

ForitfH captured it in the Hebrides. 

Thaumantias pihata, Forbes. 

A few specimens referable to this species were procured at 
the beginning of J une. 

It was discovered by Forbes at Portrush, on the north 
coast of Ireland, in June 1839. 

Thaumantiaft hemtspluertca (Gronovius), O. F. Mtilicr, 

This, perhaps, is the most conspicuous of the group both 
in regard to size and numbers in J une, and it is often stranded 
on the West Sands in great profusion, and nearly 1 inch in 
diameter. Moreover it has an additional interest, since it is 
frequently selected by the larval Peaohicu for attachment by 
the widely open mouth and tentacles. The young anemones 
are thus carried about without effort on their pan, and obtain 
some of the advantages of the -dnw.7macfw*atagc of Edwarihia* 
T. hemiap/uerica reached full maturity this month. During 
July it was in great profusion in the midwater-net and occa¬ 
sionally appeared in the bottom-net j and since the latter 
feature dia not occur previously, it may be presumed that it 
was not entirely due to the capture of the Medusoids on the 
way up. Larval anemones (Peachim) now considerably larger 
Still adhered to this species and to 21 mdanops , occupying 
diverse positions, as on the outer surface at the margin of the 
base or on the manubrium. The Ilydromedusm were also 
often fully ripe. Borne of the larger exceeded £ inch. 

Small examples were common m the bottom-net in August, 
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both inshore and offshore, as in the neighbourhood of the Bell 
Rock. Mature specimens again were numerous in the mid- 
water-nel, many having larval Peachfa attached to them both 
in and beyond the bay, though perhaps they were most nume¬ 
rous within the limits. In the surface-net it occurred in 
limited numbers and in full maturity with many free ova. 

The numbers were, not much diminished throughout Sep¬ 
tember and the majority were ri|>e. In the earlier part of 
Octolx'r many were mature, others nearly so. Many occurred 
in the midwater-net during the first half of the month, and 
they ranged on each side of f inch. Even in December a 
few examples were captured in the midwater-nct. 

The species appears to be common all round the shores of 
Britain, as well as in the North Sea generally. 

Thaumantias Iucifera 9 Forbes. 

Minute specimens were found in the bottom-net in March* 
It also occurred sparingly in May, while in June great num¬ 
bers were met witli at the beginning and end of the month. 
It was generally under £ of an inch. It appears to be gene¬ 
rally distributed round the British shores. 

Phialidiuni variable ( = Thaumantias ghbosa &c., Forbes) 
was captured sparingly in May and June in the mid water- 
net. Its size ranged from £ inch in diameter downwards. 
None were quite mature. 

The same species in the varieties glolma , eonvexa 9 and 
sarnica appeared in the midwater-net in August, as well as 
in the bottom-net—chiefly at the beginning of the month. 

Forbes limits its occurrence to Shetland, on both sides of 
which it was found plentifully in the harbours. It seems to 
have a wide range on both eastern and western shores of 
Scotland. 

PhiaUdium variabile 9 var. %nccnsjncua 9 Forbes, occurred in 
considerable numbers several times about the middle of June. 
All examined were immature, and none exceeded £ inch in 
diameter. It was in full maturity in August, abounding in 
the bottom-net at the beginning of the month, while compa¬ 
ratively few were got in this net towards the end. It also 
appeared in the miatvater- and surface-nets. 

Forbes procured this form in the Hebrides. 

Besides the foregoing a few examples of a Thaumantias 
appeared in the imdwater-net in February and April. In 
the same net a small foam was procured on the 24th May 
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which does not seem to correspond with anything named. 
It had numerous brick-red and comparatively large ocelli. 

It is no wonder that the Medusoids of this type are so 
abundant in St. Andrews Bay, since Obelia t Glyt\a % and the 
Campanularians are so common. 

Clytia Johnstoni. 

The gonozooids arc characteristically plentiful in April, 
issuing from the stock in swarms* Moreover the old poly* 

J iites and thecae were thrown off* and new ones reproduced, 
jo Bianco observes that at Naples the formation of the 
Medusoids occurs in the gonophores from October till March, 
while the free Medusoids are procured in January. 

In July numerous minute Medusoids, some probably per¬ 
taining to Obefwj were captured in the bottom-nets. They 
had j>erhaps only recently gained freedom, and, along with 
the various planulte, frequented the lower regions of the 
water. Medusoids are very common all round the British 
shores during this month, and the water is sometimes ren¬ 
dered phosphorescent by the swarms from Obelia alone. 
These frequently occur at the surface as well as throughout 
the water. 


Tima Baird it, Johnst. 

In January specimens were captured fully 2 inches across 
and almost colourless, the peduncle alone showing a whitish 
tip, with a faint brownish hue at the base of the tentacles. 
The reproductive elements were well advanced, so that the 
spawning-period could not be far distant. Only a single 
small example was procured in February in the midwater- 
net. In May a few comparatively young specimens also were 
obtained. It is noteworthy, however, that no very small ex¬ 
amples have been seen, though occasionally initseailiest phases 
it may have escai»ed observation or have been confounded with 
other farms, especially ns the young is unlike the mature form. 
Only two small examples, one within and one without the bay, 
were got in August. Both small ($ inch) and fairly grown 
forms (about 1 Jr inch) appeared in the midwater-net in Septem¬ 
ber, as also the small abnormal one formerly described # . All 
were immature. The same remarks apply to October, the 
largest, however, being only 1£ inch in diameter. In Decem¬ 
ber Tima reached its maximum size, a specimen fully 3 inches 
across being captured in the mid water-net. A few of medium 
# Vide Ann. & Mug. Nat. Hist. January 1HU0, p. 41. 
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size were also procured in the surface-nct. The reproductive 
organa wore well developed, hut not quite ripe. Tnis month 
and January would appear to be the period during which 
these Ilydroraedusce as a rule roach full maturity. Lo Bianco 
states (fefe Chun) that the ova of Tima flalellnris are ripe in 
October. 

This form was first observed by Dr. Johnston, of Berwick, 
in 1833, and shortly after by Edward Forbes on the West 
Sands at St. Andrews. It abounds all along the eastern 
shores of Britain to the estuary of the Thames. 

The llydroid stock from which Tima springs is not well 
known, though Ilteckel gives LafoVa and (lampanularia for 
the group. Louis Agassiz had formerly raised the Canipauu- 
larian zoophyte from an American Tima, 

Williu stellata } Forbes? 

Another gonozooid 2*5 milliin. in diameter presented a 
somewhat globular umbrella with twenty-four large purplish 
tentacular bulbs, from which proceeded as many slightly 
.pinkish tentacles. The subumbrella reached nearly to the 
tip of the umbrella. The lips of the peduncle were produced 
into four branched filiform processes. The four double ovaries 
were filled with large orange-red ova, apparently ripe. 

Melicertum (Stomobrachium) octocoxtatum, Sars, appeared in 
the inidwater-net in January, and thereafter disappeared till 
August, when small numbers were captured once in the same 
not. It occurred sparingly once or twice in September and 
of good size. Throughout October similar specimens were 
occasionally met w ith in considerable numbers. None wore 
mature, ft was somewhat plentiful in the surface-net at the 
commencement of December, and a few, | inch in vertical 
diameter, likewise were got in the midwalef-net* This form 
appears to attain full size at St, Andrews. Forbes did not 
frequently meet with Ibis common species. 

Circe rosea, Forbes, was present in great numbers in January, 
not only in the bay but far out at sea, and at surface, miu- 
water, and bottom. Vast numbers continued throughout 
February in the midwater-net and smaller numbers in the 
surface- and bottom-nets. Many young specimens wore 
present. In the large forms the reproductive organs showed 
numerous clear cells. In March they were still very abun¬ 
dant in the midwater- and bottom-nets, and the majority were 
full-grown, though small forms were also mingled with them. 
Circe attained full growth in April; indeed no larger forms 
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were seen, and the reproductive organs were well developed 
The species then disappeared till November, when it oceurrh- 
in considerable numbers, though none were large. Througut 
out December it appeared sparingly in the surfaoe-netj b 
of somewhat larger size than in the previous month; while ln 
the roidwater-net it was in profusion, the larger forms being 
about l inch, the smaller less than 4 inch. The reproductive 
organs were fairly developed. This species and Pleuro - 
brachia occurred in three out of four hauls in the bottom-net. 
Oiroe thus forms one of the features of the pelagic fauna 
during the winter months. 

Forbes found the species only in the Zetlandic seas in 
1845. It is, however, abundant off the east coast of Scot¬ 
land. L. Agassiz, again, mentions that he procured the 
American form only in July. Forbes points out the differ¬ 
ence of his species from Brandt's in regard to the eyes, 
which are absent; but A. Agassiz observes that what Forbes 
took tor ocelli in Brandt’s figure are only sections of the 
chymiferous tubes. 


Bci/phomeduscu. 

Minute ephyree about a V inch in diameter appeared in the 
bottom-nets towards the hitter third of February. Swarms 
again occurred in Marcli in the same region. A wealth of 
Medusoid life is found dose to the bottom at this season. In 
May considerable numbers of young A urdm } ranging from 
$ to inch in diameter, were captured. As the month ad¬ 
vanced they increased in size, and the contrast was still 
greater when placed side by side with the minute forms pio- 
eured in Mordi. Young Aureliw and Cyanew are often 
beached on the sands in May. In July (1888) the adults 
were comparatively rare, a condition unusual in ordinary 
seasons. Thus only a young example \ an inch across was 
found in the mid water-net at the beginning of the month and 
a few larger in the same net on the 18th. As a rule the 
immense numbers of these forms prove troublesome in the 
trawl* and other nets both from their stinging-powers 
(Cyanea) and their weight. 

In regard to Qyanea a single example $ inch across the 
disk was procured in June, and only once were a few speci¬ 
mens 7 or 8 inches in diameter stranded pu the sands (June). 
In former years not only did this form and Amelia abound 
at the surface of the bay in July, but far out at sea* It 
would seem that warm sunny weather is connected with the 
presence of these and other marine forms at the surface, it 
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is worthy of note that once in January a large example was 
procured by the trawl in deep water and at a considerable dis¬ 
tance from the shore—a solituy survivor of the hosts of 
autumn. 

2. On Arachnactis. 

In the Zetlandic seas no more conspicuous form than 
Arachnactis occurs amongst the pelagic animals in July. It 
is, however, by no means common along the eastern shores of 
Scotland, so far as present experience goes. At Plymouth, 
again, Mr. Harmer stated at the meeting of the British Asso¬ 
ciation at Newcastle thnt it was abundant. Its comparative 
rarity in the Bay of St. Andrews is peculiar, since Etlioardsue 
arc by no means unfrequent; indeed, the, stomachs of some 
Pleuronectids are filled with them. The only example yet 
observed at Ht. Andrews is a minute form about ^ inch in 
diameter which was captured in the mid water-net on the 11th 
June amongst 1 lydmmedusaj and other Cwlcntcratcs. In 
lateral view (tig. 1) it somewhat re.sembles a cushion-star, 
and is more or less translucent, a faint tinge of yellowish exist* 
ing only at the tips of the tentacles. Of the latter, four are 
conspicuously larger than the rest, three a little shorter, while 
two tentacle-buds occur opposite the median one (fag. 2). 
The oral region shows two prominent papilku, and the mesen¬ 
teries, though apparently not quite complete, are well 
marked. 


Fig. 1. Fig. 2. 



XL1I1.— British Fossil Crinoids. By F. A. BATHER, B.A., 
F.U.S., Assistant in the British Museum (Natural History), 

[riato XIV.] 

I. Historical Introduction. 

The fossil Crinoidea of the British Isles are of great interest 
to the zoologist, for in the early days of geology they attracted 
the attention of many enthusiastic workers and most of the 
common genera were established on the evidence of British 
specimens. The first work of any importance is James 
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Parkinson’s 4 Organic Remains of a Former World 7 (1811): 
his figures ami descriptions, though both excellent and careful, 
were unaccompanied by names on the Linnean system ; 
since, however, they were constantly referred to by Yon 
Schloiheim in his 4 Petrcfaktenkundc ’ (1820), they are of 
importance in enabling us to identify the types of the German 
author* George Cumberland, of Bristol, the author of a 
paper in the 4 Transactions of the Geological Society ’ (1819) 
and of 4 Reliquiftj Oonaervata) ’ (1826), is another whose work 
is liable to be passed over on account of its deficiency in 
systematic names; but, when wc compare the completeness 
of description and the accuracy of draughtsmanship shown by 
these two early authors with the two linos and a half of dog- 
Latin diagnosis unelucidated by so much as a diagram that 
are nowadays thought enough to bear the weight of a specific 
name, then we shall not doubt for long which method is the 
more advantageous to science. 

The morphology and classification of the group were first 
set on a satisfactory basis by J. S. Miller in 4 The Natural 
History of the Crinoidca’ (1821), where 11 genera, including 
JSncrinus , Pentacrinua . and Comatula of former authors, and 
26 species were described. J. Phillips, in the 4 Geology of 
‘Yorkshiie* (1836), originated many names of both species 
and genera; while three years later the same author revealed 
in Murchison’s 4 Silurian System’ the existence of many 
types picviously unknown. The British Devonian Crinoids 
alluded to by Sedgwick and Murchison and J* de C. Sowerby 
in 1840 were moie fully described by Phillips in the 4 Paheozoic 
Fossils of Cornwall &e.’ (1841). The Carboniferous Crinoids 
of Ii eland next received attention at the hands of R. Griffith 
(1842), J. E. Portlock (1843), and especially F. M'Coy 
(1844). 4 The Synopsis of the Silurian Fossils of Ireland ’ by 
the last-named paleontologist, though bearing date 1846, docs 
not seem to have been published till 1862. Meanwhile in 
1842 1\ and T. Austin had begun to publish in the 4 Annals 
and Magazine of Natural History 1 a series of learned papers, 
the practical value of which has always been very seriously 
diminished by the absence of illustration. To a slight extent 
this omission was repaired by their 4 Monograph on Recent 
and Fossil Crinoidea,’ which appeared at intervals from 1843 
to 1849*. Other early workers in this fruitful field were 
W. A. Lewis and J. C. Pearce. 

♦ The destruction of the original covers renders it difficult to settle the 
dates of the various parts with exactness; hut a consideration of all tho 
evidence has suggested the following table;— 
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Thus far work had chiefly been done on the Palmozoic 
Crinoids, and some of this is improved upon by F. M‘Coy in 
his ( Description of the British Paleozoic Fossils in the 
Geological Museum of the University of Cambridge 1 (1851)* 
But English workers in the latter half of the century have 
rather withdrawn their attention from these earlier forms, 
mid the works to \v hich chief reference must now be made 
ate those by L. G. de Koninek, to whom many of our Car¬ 
boniferous genera and species arc due, and the ‘ Iconographia 
Crinoideorum in stratis Buecue silurieis fossilium 1 of N. P. 
Angelin (1878), the Crinoids proper edited by G* Lirnl- 
stronu In this latter uork only one aciually British specimen 
is desciibed, Periechovrinus interradiatun ) and that probably 
not a good species : but, as it is well known how close a con¬ 
nexion exists between the British and Scandinavian Silurian 
deposits, we may expect to find other of Angelin’s species 
represented in this countiy. A visit to Sweden during the 
present year v ill I hope enable me to settle some of the ques¬ 
tions that at present vex the minds of many English studeuts* 
It, however, Tiritish workers have not of late done much on 
Palaeozoic Crinoids, some good work stands to the credit of 
W. 11. Baily, K. Etheridge, dun., J* G* Grenfell, W. P. 
Bladen, and above all J. iiofc, whose well illustrated papers 
in the 4 Geological Magazine 1 (1805, 1869, 1871, 1873) 
added much to oui knowledge of the structure of Carboni¬ 
ferous hums. Many nanus ot more or less value are due to 
the ‘Catalogue of Fossils in the Woodwardian Museum, 1 by 
J. W. Balter (1873). 

The year 1850 saw the Uietnceoub Crinoids attacked by 
E. Forbes in F. Dixon’s 4 Geology of Busscx, 1 a piece of 
woik by no means so good as his 4 Monograph of thcEchino- 
deimata of the British Tertiaiics* (1862)* Some Liassic 
Crinoids have been described by F. M 4 Coy (1848) and T* 
Wright (1854) in the 4 Annals and Magazine of Natural 
History, 1 and by Tate and Blake in 4 The Yorkshire Lias 1 
(1876)* During the last ten years almost the only writer 
lias been P, H. Carpenter, who has chiefly confined himself 
to the Comatulidao. 
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Notwithstanding this roll of honourable names, a roll which 
might even l>e extended, it is possible for one of the chief 
living authorities on Palaeozoic Onnoids—Dr. Charles Wachg- 
luuth—to nay in a letter dated Dec. 30, 1889, “ The British 
Crinoids .... are in a greater confusion than the Crinoids 
of any other country.” The causes for this state of things, 
which cannot but be considered a discredit to British Palaeon¬ 
tology, are two. First, much of the work done by the older 
writers is worse than valueless (it is as well to speak the 
plain truth at once, however repugnant to one's feelings}; 
drawings, when given, are otten unlike the specimens; the 
descriptions incomplete, if not inaccurate. This is no mere 
expression of opinion, but a simple fact proved over and over 
again by the inability of eminent foreign workers to recog¬ 
nize many genera and most species. Much, however, may 
lie pardoned to the pioneers of the science; their attempts 
were heroic, and their failures naturally splendid. The 
second cause is the lack of recent workers; not only have 
men been wanted to describe many new genera and species, 
but Home one lias been especially needed who should revise 
the work ol his predecessors in accordance with the advanced 
state of knowledge. Ilud Sir Wyvilla Thomson lived this 
reproach would no doubt have been removed ; ami we may 
not blame those who weie restrained by etiquette from tres¬ 
passing on a field supposed to have been claimed by another. 

Delay is no longer excusable. The chief fossiliferous 
localities all over the country have been well ransacked, and 
many au* now no longer worked; a few more species may be 
found no doubt, but a vast mass of material in museums and 
in private collections awaits description. Further, by the pub¬ 
lications of Messrs. Wachsmuth and Springer in America, and 
by those of Dr. P. H. Carpenter in this country, the task for 
both Palaeozoic and Neozoic Crinoidca is rendered far more 
easy than it would have been ten years ago. This task then 
I propose to undertake in a series of papers : already X have 
received much encouragement, much kind help, and many 
promises of assistance; but i would here appeal to every one 
who owns or who is in charge of collections of British Fossil 
Crinoids to aid me with information or by the loan of speci¬ 
mens. Every specimen entrusted to me will be taken all 
possible care of, and returned to its owner or guardian at the 
earliest possible opportunity. 

1 should greatly prefer to deal with the Crinoids in an order 
determined solely by zoological affinity; but localities, col¬ 
lections, and considerations of expense will probably necessi¬ 
tate a more geological arrangement. 1 propose therefore to 
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begin with the Dudley Crinoids, with which everyone is 
acquainted, but of which we have as yet no real knowledge. 
And 1 shall deal first w ith the section that appears to be most 
simple morphologically—the Inadunata Fistulata; what 
genera are herein contained will be seen from the ensuing 
paper. 

1 would also ask anyone who may be kind enough to lend 
me specimens to endeavour to give some definite information 
as to horizon and locality. The late President of the Geolo¬ 
gical Society lamented the lack of British palaeontologists; 
but how can paleontology exist at all in a land where almost 
every Paheozoic fossil is labelled:—“ Wen lock Limestone, 
Dudley,” u Dcvouian, Devonshire,” or “ Carboniferous, 
Yorkshire ” V 

II. The Classification of the Inadunata Fistulata . 

(Plate XIV.) 

Common Chauac'TekS' 

Under the name “Fistulata” Messrs. Wachsmuth and 
Springer brought together in 1886 the following families as 
defined by them, viz., Ilybocriuidse, HetcrocriuidtB, Anomalo- 
crinidaj, Belenmoerihidm, Cyathocrinhhe, Potoriocrinida®, 
Knerinidse, A sty loerinicta, Catilloeriniche, and CalceocriukUo* 
In common with other Inadunata the genera referred to these 
families possess the following characters:—no interradials, 
and no plates above the radiais proper, are included in the 
dorsal cup; there may, however, be from 1 to 3 plates (not 
homologous with interradials) in the posterior interradius; 
infrabasals may or may not he present; the plates of the cup 
are joined to one another by close suture. Among them¬ 
selves the genera of the Fistulata agree in the following cha¬ 
racters :—the food-grooves pass from the arms, along the 
surface of the tegmen, between the orals (when these are 
present) to the mouth, and arc protected, on the disk as 
on the arms, by alternating covering-plates; in the anal or 
posterior interradius the perisomc of tfie tegmen is extended 
ventrally as a sac often of large size. 

The ventral sac of the Fistulata, from which the name of 
the group is derived, appears to differ from the anal tube of 
some Camcvata no less than from the smaller anal opening 
of other Orinoids. Dr. Wachsmuth in 1877 w'roto m 
follows:—“It evidently formed a large portiou of the 

* “ Notes on the Internal and External Structure of PftlteaxnicCrittoidV’ 
Amcr. Joum. xiv. 115-127, Newhaven, 1877, see pp, 120-127. 
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visceral cavity. Its great size compared with the lower cup, 
the presence of large numbers of small pores, and the jKwition 
of the anal aperture near the bottom instead of at the summit, 
seems [am] to imply that the anal apparatus occupied in the 
internal economy of this sac only a limited space. The inflated 
sac can accordingly not be homologized with the slender, 
heavy plated tube of Acttnocrinus . We can only com¬ 
pare its lateral opening, which is generally placed low 
down near the arm-bases, with the anal aperture of species 
in which the anus is located in the ventral disc.” In 1879 
Messrs, Wachsmuth and Springer add* to this, that the 
plates are thin, that 41 the pores perforate the plate at 
each angle.” that u in some species there are in place of the 
pores slit-like fissures of considerable length” which they 
compare with hydrospires of Cystidca. and that the anal 
opening is u rarely observed, evidently lateral—not posterior 
—and Tow down.” To this view of the veutral sac they have 
since adhered (Rev, III, (83), Proc. 1885, p, 305). It is, 
however, difficult to distinguish any pores or slits in the 
common Cyathocrinua of our Wenlock Limestone, which 
appears to be identical with C. aeinotubua of Angelin f, 
neither do Angelin's figureB of Oyathocrinus alutaceua, C. 

f laber, C. muticuB , and G. ramosus show any trace of pores, 
'urthor, I have been unable to find any anal opening in the 
best preserved specimens of Gisaocrinus in the British Mu¬ 
seum, which arc the only specimens displaying its supposed 
position that have come under my notice, 1 am not aware 
that the anal opening of any Fistulate has as yet been figured 
or even definitely described. It is possible that the anal 
opening is at the distal extremity of the sac alter all, but that 
its minuteness, and the closing of the plates around it after 
death have prevented its recognition. Even with recent 
Crinoids, as Dr. P. 11. Carpenter tells me, a similar difficulty 
is often experienced. But these slight objections, supposing 
them to prove well founded, would hardly disturb the main 
contention of Messrs. Wachsmuth and Springer, that the 
ventral sac of the Fistulata is a peculiar organ unparalleled in 
other groups. Besides promoting excretion it probably sub- 

a u Reviaion of the Pelioocrinoidoa, Part I.” (pp. 0 and 60), Proc. Ac. 
Rat. Sci. Philadelphia, 1879, pp. 232 and 288, In future this work will 
be referred to as “ W. & 8, Revision/ and the pages of the authors* copies 

S 'ven in brackets* the reference to the Proceeding will be indicated 
lus, * Proc. 1870, p. 232.*’ 

t H. Trawtschold places the ventral sue of V. aeinotubua with that of 
the ordinary Acttnocrinus type (« Ueber den muthwaselichen Uoschlechts- 
apparat von J^tmocrinua multiplex^ Trd./’ Festschrift k. Ueaell. Natur- 
forscher, Moscow, 1882). 



912 Mr, F. A. Bather oh British Grinoitfy, 


served respiration ; but whether, as Trautschold has &ug* 
posted *, it was also connected with reproduction seems more 
than doubtful. Further, in its morphological relations to 
the plates of the dorsal cup it differs, as will shortly bo 
seen, from the anal tube of other Crinoids. 

The Fisfculata then arc justly separated as an easily recog¬ 
nized group. But it is one that has presented many diffi¬ 
culties to the systematic, as evidenced by the numerous and 
conflicting classifications that have been proposed. Into all 
these it is as unnecessary, as it would he wearisome, to enter: 
for the observations and erudition of Messrs. Wachsmuth and 


Springer enabled thorn, four years ago, to put forward a 
classification which was an enormous advance on all systems 
previously maintained either by themselves or by other authors. 
Since that time one or two alterations, occasionally for the 
better, have been proposed; and these will be alluded to in 
their proper place. Mr. S. A. Miller, in his recently published 
1 North American Geology and Palaeontology 7 (Cincinnati, 
1889), has on pp. 214-2lt> given a classification of Paleaozoic 
Ecbinodemuita, to which politeness necessitates some allusion. 
It is, however, so remarkable a production that only the 
previous work done by this enthusiastic palaeontologist can 
induce one to believe that he has put it forward in good faith. 
It is then tin genera as defined by Messrs. Wachsmuth and 
Springer, to which one or two may be added, and the families 
into which those genera were by them distributed, that will 
form a natural basis for the following discussion. 

Discussion indeed might seem unnecessary, especially as 
the new forms to be hereinafter described do not throw much 


fresh light on the subject. But, in endeavouring to assign 
these new forms to their place in the system, X was confronted 
by certain difficulties. Thinking that those difficulties were 
due to my own obtuseness or ignorance, 1 attacked the subject 
afresh on every side. Still, now that all is done, I find 
nivseli unable to accept in their entirety the views of Messrs, 
Wachsmuth and Springer: and, thinking it hardly compatible 
with scientific honesty to describe forma iu terras with which 
1 cannot agree, J feel bound to set before the public what 
seems to me to be the truth of the matter. 


Terminology. 

Before plunging into a lengthy argument it will be as well 
to clear the ground by an explanation of the terms employed, 

* Op cit. f and “ Ueber Crinoideen, Zusatze und Bericbtigungen/ f BttH. 
Boc. Imp. Nat. Moscou, lvii. pp. 140*145 (1882). 
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Nothing conduces so much to the advancement of science as 
a uniformity of terminology, especially if such terminology- 
be based on scientific principles. That of the Orinoidea is 
only just assuming shape and fixity, and that it does so at all 
is due chiefly to the labours of Dr. r. H. Carpenter. To him 
1 am indebted for some notes explaining the terms which will 
in future be used by himself ana by Messrs. Wachsmuth and 
Springer: these notes arc quoted as R II. C. (MS.). To 
these terms I shall adhere so far as my judgment will permit 
me. I shall also adopt the terms proposed by the same autho¬ 
rities in Wachsmuth and Springer’s paper “ Discovei v of the 
Ventral Structure of Taxocrinm &c. (Proc. Acad. Nat. Sci. 
Philadelphia, 1888, p. 354, footnote 3), with one exception : 
these terms are quoted as W. & H. & 

CrottmmOntiolii miuus the stem —W. & 8. & C. 

CbtyxmGrinoid skeleton minus stem and free anus.—W. A S. A C. 
Dvrml eupm all parts of the calyx below the origin of the free arms.— 
W. & 8. & (\ I should myself have preferred to retain 44 calyx * for 
the dorsal cup, and to have used some such word as 44 cyst” in ita 
place; 44 cahce ” is the natural French woid fur 44 cup/’ ana the alter¬ 
native 44 la tAaae dorsale ” smacks a trifle too much of the tea-table. 
Proposers of technical terms should ie«tt*mber two things: to avoid 
words already overweighted with meanings, and to use words that 
can be easily transferred to other tongues: hence the advantage of 
Latin or Greek o\er the vernacular. But in this iuatance I content 
myself with a protest. 

TVptHsusttthat part of the calyx lying above the origin of the free arms. 
This one term includes both 44 disk ” and 44 vault v of W* A 8. & C., 
since 1 do not believe in the existence of a structure 44 covering the 
disk/’ This cannot be argued out here, and will be better discussed 
when treating of the Camerata, The term “tegmen calycis” was 
used in the same sense by Ziitel f 4 Palwontologie/ 187$). 
Iirfhtbamkmtko radially situated circlet of plates proximal to the stem; 
not always present. This torn is preferable to 4 * Under-bawds,” 
which Dr. Carpenter always uses, because the latter word is a mon¬ 
grel, half Latin half English, and cannot be used in any language as 
44 Infirabasai ” can. 

foiobmthe interrediallv situated circlet of plates either proximal to the 
stem oar ventral of the lafeabaeals when those are present, The 
** perabeaaia ” of some authors. 

JMmiWthe radially situated circlet of plates ventral of the Basal*, and 
tfcfe H. C. (MB.). 

Jfas “inform with 5 undivided arm* (*. g. Symbathocrwm) the 
Badials bear the Brachials directly; and throughout the whole group 
every joint beyond the fUdial k inorphologically a Brachial, as is 
shown both by comparative anatomy and by embryology.”—P. H. l\ 

brachial* of the first order; the second and subsequent primary 
radiale of W. A 8. are now called 1st, 2nd, Ac. costal*, up to the 
axillary. 44 Miller used this term in Ptniaonnut, and 

H. 0. (MS.). 

n&tfctafrwfirahifd* of the second order? used by Miller.—P. H, CV 

(MB.). 

Ann, A Mag, N* But, Sear. 6. Vol, v. 
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l^lmars «= Brachi al* of the* third order.—P. H. 0. (MS.). 

2>ostj)ai)nar*xz Braehinlti of the fourth order. 

Ft'e<t brachiahss i% the component pieces of the arma beyond the last axil¬ 
lary/’ P. H.(\(MS.). 

Syzyyy. ° Only used for the immovable (?) union between two brachial#, 
m whieh the h>pozygal loses its pinnule (supposing pinnules to occur;. 
The apposed faces may be smooth (some Vcnfa<nni) f striated (most 
f’avtaiitft*), or dotted (some Acthametirr) I\ FI. 0, (MS.). 

Clou Suture “ Tho ftpnosed surfares smooth or partially Rtriftted. J&r. 
All the Huhiadial platcM, both laterally and longUmlnmlb ; the calyx- 
plates of most Camerata, some Platv maiden #»xcf*ptoJl. ,, « P. II. (1. 
(MS.). 

Loose Suture. “ JUatinguishodby the formation of a mow or less developed 
facet, cut out of the edge of the plate. It may be smooth, striated, 
or lm\o faint ridges, and is sometimes perforate. Kr. The union 
between radjals and coital* of some Plat^erinnhe, The hraehinls of 
the Pamerata, < ’yathocruridm, and some Potorincrimdre. The radials 
and interradials of tho Artieulata. Sti'm-ossicles. Pinnule-ossicles 
of nmnv Jseociiuoids/’- P. II. <\ (MS.). 

Muscular Articulation. “ The articular ridge, whether vortical or trans¬ 
verse, is always perforate. Lr. The brachial* in all Artirulata, and 
in some Poieriocrinidm and Kncrlnidte (uniserial aims only).**— 
V. H. 0. (MS.;. 9 

Instead of the terms liere given, T)r. Carpenter proposes to 
use Synarthrosi'i ” for Close Suture, “ Amphiartnrosis” for 
Loose Suture, and “ Diarthrosis ” for Muscular Articulation. 
But it is very doubtful whether the adoption of terms from 
Vertebrate anatomy is v ise, especially when, as in this case, 
the terms connote certain relations of bone, cartilage, and 
synovial membrane, tissues that do not exist in the Crinoidea. 
1 shall therefore use the equivalents with which l)r. Carpen¬ 
ter has foitunatcly favoured me. 

As any oiher of the old terms used by me will be used in 
the accepted sense it is unnecessary here to explain them j 
any new terms that may seem necessary will be defined as 
they are introduced. It is, however, important to explain the 
orientation adopted. Any attempt at a purely morphological 
orientution is impossible so long as homologies with other 
Eehinodermatn remain uncertain. For practical purposes it 
is best to consider the adult Crinoid in its natural position, 
i. e. with the ventral disk uppermost, and then to view it 
from the anal side. The anal mterrauius will then bo Pos¬ 
terior, the radius opposite to it will be Anterior, Left and 
Right will correspond with the left and right of the observer. 
Viewed from above, with the anterior radius away from the 
observer, Right and Left remain the same.. To preserve tin* 
orientation when the dorsal cup is viewed from below, the 
anterior radius must be nearest to the observer. The accom¬ 
panying Table compares this with the various systems of 
nomenclature that are in use j I give Lovdn’s * without 
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pnn'ndice,’ not implying any homology between Echinozoa 
ana Pelmatozoa. In his * Challenger' Reports Dr. Carpen¬ 
ter has spoken of B and C as Right, D and E as Left ; but 
he agrees with roe that the orientation adopted by Wachsrnuth 
and Springer, which is the one l now follow, is practically 
the most convenient for the description of fossil Crinoids. 


P, H. C.’s Alphabetical * 
Nomenclature, fol¬ 
lowing course of 
Gut j 

r 

Orientation hero followed 

I 

Is 

Ij 

.-a 

43 g 

s 

'SI 

■sS 

if 

ill 

Ks 

|jo3G 

a 

Anterior Radius 

III. 

N. 

A -B 

Right Anterior Interradius, 

3. 

N.N.K. 

B 

„ „ Radius, 

IV. 

NJB. 

B-C 

„ Posterior Interradius, 

4. 

E. 

0 

„ „ Radius. 

V. 

S.E. 

C~D 

Posterior Infcerradius. 

6. 

S. 

D 

Left Posterior Radius, 

L 

8.W. 

D-E 

,, „ luterradius. 

1. | 

W. 

E 

Right Anterior Radius. 

II. 

NW. 

E~A 

„ „ Intermdm*. 

S» 

N.N.W. 


In using the terms Proximal and Dittal I reckon from the 
Chambered Organ j so tliat the lnfrabasals and the top Stem- 
oesicle are the proximal elements of Crown and Stem respec¬ 
tively. 


Differential Characters. 

< Of the many characters in which the genera of the Fistulata 
differ from one another, the following nave boon with justioe 
considered as of chief importance;— 


2a* 
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A. The Base: whether Dicyclicor Monocyclic ; if the former! 

whether the Infrabasals are 5 or 3 in number, 

B. The Anal Area of the Dorsal Cup : the number of nlatea, 

from 0 to 3 or possibly more, that are included ^ the 
relations of those plates to one another and to the adjoin¬ 
ing plates. 

C. The Arms: whether simple, diehotomously branching, or 

with lateral armlets; whether pinnules arc present or 
absent. 

D. The Mode of Union between Plates and Ossicles : whether 

Syzygy, Close Suture, Loose Suture, or Muscular Arti¬ 
culation prevails. 

In attempting to construct a natural classification care must 
be taken not to fix on any one character to the exclusion of 
others; since, however, it would be impracticable to discuss 
all the above points at once 1 shall proceed to deal with them 
in the order just indicated, 

A. The Bone . 

Our views as to the difference between Monocyclic and 
Dicyclic forms have of late undergone considerable change, 
chiefly owing to the discovery of minute infrabasals in either 
the embryonic stages or the adult of many forms previously 
supposed to be without them *. At the same time these dis¬ 
coveries have confirmed the rule laid down by Wnchsmuth 
and Springer:—that where infrabasals are present the angles 
of the column are interradial and the sides of the column, 
the lobes of the axial canal, and the cirri are radial; but 
that where infrabasals are absent these conditions are re¬ 
versed +* While therefore many forms turn out to be Pseudo- 
Monocyclica, the distinction between true Monocyelica and 
Dicvclica is if anything strengthened. 

To turn to the Fistulata. In the Ilybocrinidss no infra* 
basals have been observed; but Wachsmuth and Springer 
suggest (Rev. I. (74) Proc. 1879, p. 297) that those plates 
are a probably rudimentary,” and, as the simplicity of the 
column precludes definite proof, we may have to consider the 

* See especially H. Bury, u The Early Stages in the Development of 
Antidon rosarea,* Phil Trans, dxxi* b (1888), pp. 257-301, London, 
1880. Infrabasals on pp. 270-271, 288-289, pi. xlvi. fig. 40, pi. xlvil, 
figs. 48,52. 53. 

t See this rule more fully stated in their paper u Discovery of the 
Ventral Structure of Taxocrtnus &c.,” Proc. Ac. Nat. ScL Philadelphia, 
1888, p, 351. 
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“fattiilv as pseudomonocyclic. The Hetorocrinldm, Attomalo- 
criniase, and BelemnocrlnidsB are all truly monocyclic: while 
the remaining Fiatulata are undoubtedly dicyclic. Is this 
fact alone enough to warrant a separation into two groups ? 

This question involves two others. First; can one group 
be derived from the other ? Second ; if so, which group is 
ancestral ? Let me repeat that this is not a question of the 
origin of Pseudomonocyclica, for they, it is obvious, are 
derived from Dicyciica; but it is a question of the relations 
between Dicyciica and Monocyclica Vera. 

It has hitherto been generally supposed that the Mono¬ 
cyclic stage is the older of the two. No particular reasons 
have been given for this opinion beyond the natural one that 
a dorsal cup formed of two circlets only is simpler than one 
formed of tnree. Such an argument however, unless sup¬ 
ported by Palaeontology or Embryology, really begs the 
question; the hoof of Equua c aballus is from one point of 
view simpler than the 5-toed foot of Phenacodus , but it is 
not simpler when origins are considered. Those who take 
the Monocyclic type to be the older may suppose that infra- 
basals were subsequently developed as a new and sudden 
accession to the elements of the dorsal cup. This idea again 
has the merit of simplicity, but it overlooks the difficulty of a 
change in the orientation of the stem. It is true that in the 
species of A ntedon described by Mr. Bury the infr&basala 
appear after the basals; but Antedon is so specialized a form, 
ana the infrabasals are in so extremely degenerate a state, 
that no morphologist could attach any importance to this fact. 
Should the monocyclic base of the inaaunata Larviformia, 
which Wachsmuth and Springer regard as more ancestral 
than the Fistul&ta, be adduced in favour of this view, it would 
be enough to point out that, with the exception of the very 
irregular Pisocrinus (Wenlock and Niagara), they have not 
‘‘been found below the Devonian. Dr* J. Walther *, who 
likewise derives Dicyciica from Monocyclica, is forced by diffi¬ 
culties of orientation to homologize Monocyclic basals with 
vfcyolic infrabasals, and Monocyclic rndials with Dicydio 
basals, while be regards the radiate of Dicyciica as an entirely 
new element in the dorsal cup. This view implies that the 
arms, the anus, and the elements of the tegmen have tnmed 
through an angle of 36°: a comparison of locrinus and Mero- 
crinuB (Plate XIV. figs. 6 & 11) shows the extreme difficulty 
of accepting such a reversal of our accepted homologies. It u 
just to Dr, Walther to remember that his very suggestive 

• "Unterauchungsn uber den Ban der Orinoidea uj.w.," Palicoato- 
graphica, xxzil. pp. 166-800. Stuttgart, 1886. 
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paper was published before Mr. Buiy’s researches on AnPs&m ; 
had he been acquainted with these, and also better acquainted 
with the earlier Palaeozoic crinoius, he would hardly hare 
written as lie did. 

On the other hand, the tendency of infrabasals to diminish 
in size during geological time, in other words the general 
change of Dieycliea into Psendomonocyclica, suggests that 
the Dicyelic type is more primitive than the Monocyclic. In 
this connexion we may recall Wachsmulh’s statement that 
lmsals and infrabasals seem to be early developed in the 
individual, u for they are as large in the young as in the 
adult, and do not show much increase in proportions in later 
geological epochs” (JRev. 1. (19), Proc. 1879, p.242). One 
might also allude to the stems of some Bohemian Oystides, 
which are composed of alternating circlets of plates as though 
developed in extensions of the calycal perisome. The only 
objection to the derivation of Monocyelica. through Pseudo* 
monocyclic stages, from Dieycliea, lies in the involved change 
of orientation. 11 ere, however, it seems to present less diffi¬ 
culty than on the converse hypothesis. The atrophy of 
infrabasals is we see a very gradual process, and, as proved 
by specimens of Forbesicrinua in the British Museum, it does 
actually appear to be in some cases accompanied by a change 
in the position of the lobes of the axial canal. 

Ho far as the Fistulata are concerned there is no geological 
evidence to show whether Monoeyclica, Pseudomonocyclica, 
or Dieycliea be the older. All my contention is that Mono¬ 
cyclic forms may, should other evidence render it probable, 
be derived from Dicyclic. 

The distinction between an infrabasal ring of 0 plates and 
one of 8, is of far inferior importance. It is acknowledged that 
8 infrabasals represent the original 5, of which two pair have 
fused and the oth remains as a rule in its pristine condition. 
In the Fistulata, as in Antedon , this unaltered infrabasal is 
that in the anterior radius ; the fused pairs are therefore those 
of the left and right sides respectively. This fusion of infra¬ 
basals may be regarded as a generic character, but nothing 
more; for any genus with 5 infrabasals may have its ana¬ 
logue with 3 infrabasals, as, for example, Vmthocrinu# has 
Omocrinus . It is fairly obvious that an infrabasal ring of 
5 plates is more ancestral than one of 3, and that one small 
and two large infrabasals represent a more archaic stage than 
do three equal infrabasals. In Stemmatocrinus the infrabasal* 
are anchylosed into a pentagonal disk, and this is no doubt a 
later development. Ho cases of 4 or 2 infrabasals are known 
in the Fistulata. 
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B. The Ami Plate*. 

We have now to consider the character that forms the 
basis of Wacksmufch and Springer's classification, viz., the 
number and relations of the plates in the posterior inter* 
radius. And first it may be pointed out that, as interradials 
do not enter into the composition of the dorsal cup in any 
Fistulate, none of these plates can well be the homoiogues of 
interradials: in many of the Camerata actual interradials 
are present in the anal area, but in the Fistulata at least we 
must look elsewhere for the origiu of the so-called “ anal M 
plates. 

Physiologically these plates have a two-fold importance. 
Their chief function is to actually support the ventral sac: 
in Catillocrinus (PI. XIV* fig. 21*), for example, the a anal 
plate v is on a level with the arm-joints and supports a single 
row of large and heavy plates ; in Jocrinvs (PI. XIV. fig. 5) 
the u anal plate ” merely serves to support aline of stout 
plates which form a median ridge to the ventral sac. Their 
second function is to increase the space between the right and 
left posterior radials, so as to allow room tor the tree deve¬ 
lopment of the sac : of this Kuspirocrinns (PI. XIV. fig. 17) 
and Poteriocrinus (PI. XIV. fig. 26) are good examples. This 
physiological aspect of the question is noteworthy, because it 
assists our comprehension of the morphological relations of 
the plates. 

The main typos of structure are familiar to all students of 
Palsaosoic Crinoids; but for convenience of reference I have 
given diagrams of the composition of the dorsal cup iu everv 
genus of the Fistulata (Pi. XIV.), These diagrams, which 
are compiled from the best authorities and verified when 
possible by reference to actual specimens, will also serve to 
draw attention from the confused masses of verbiage that 
have somewhat obscured the subject, and to concentrate it on 
the facts themselves. To further diwpcl prejudice, the plates 
as to Which any doubt exists are, in the main diagrams, left 
unlettered j but they are repeated alongside with the various 
interpretations that have been or that may be placed upon 
them. The more important variations are those presented by 
Jioplocritius (1 & 2), Hyhocrinus (8), Baerocrinus (4), 
locrinua (6), Ifaterocrinus (6), Pendrocrinus (15), Homo- 
cn'inus (16)) Cyathocrinue (20), Poteriocrinus (26), Botryo- 
erinm (80), and Qeriocrinm (36); and X would request any 
not already well acquainted with the structure of those genera 
to study the diagrams of them before proceeding. 

Fluctuations of opinion have rendered this subject so per* 
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piecing that it will be well to give a short historical sketch 
of the views of the leading authorities, 

In 1879 Messrs. Wacbsmuth and Springer (Rev. I. (71-78) 
and footnote, Froc. pp. 294,295) noting that Hall had wrongly 
described tbe ventral sac of locrinua polyxoaa an arm, wrote; 

“ the similarity in the appearance of the ventral sac and the 
arms and pinnule; is indeed most striking. If there is in 
nature any such tiling as a transmutation of one organ into 
another, it would seem that such was the cast) here, and this 
may lead to a better understanding of the functions of the 
ventral sac”; and again (Rev. I. (65), Proc. 1879, p. 288) 

“ was not the ventral tube here [in Inert nti.t], and in Crinoids 
generally, originally a modified arm ? This, if true, wonld 
at once explain why the anal area leans always towards the 
right and never to the left side of the body.” Ioorinua 
(PI. XIV. fig. 5) then was taken by them as the starting-point; 
the axillary plate that supports on the left the ventral sac 
and on the right au arm, was regarded as a costal with inter- 
radial functions, and the plate on which it rests as a radial 
homologous with the other radialB of the dorsal cup. In 
Dendrocrinua (PI. XIV. fig. 15) the right posterior radial was 
supposed to have split transversely into two plates (R and 
R + ), both “strictly radial” ana “homologous with the 
single radial in other Cyathocrinidaj.” The plate (x) that 
iu locrinua was supported by a costal, has here passed down 
into the dorsal cup and is “ a regular anal plate.” In Homo - 
orinua (PI. XIV. tig 16) “the suture between the sections of 
the compound plate (R and R+) is sloping instead of hori¬ 
zontal” and “by this trifling alteration" R+ is “trans¬ 
formed into an anal plate.” “This was the first step towards 
a Poteriocrinw anal arrangement, and in tact to complete it 
required only tbe interposition of a third small plate,” A «. 
a plate (t) of the ventral tube, to come down between* andB. 
(PI. XIV. fig. 26). Cyathocrtnua (PL XIV. fig, 20) arose from 
Dendrocrinua by “ the consolidation of the compound plate 
into one,” f. «. R+ is rejoined to R, but occasionally remains 
as in Botryocrinua and Barymnua (PL XIV. fig. 30). Simi¬ 
larly in fleierocrinua (PL X.IV. fig. 6), which then included 
Ectenocrinus (PL XIV. fig. 7), Wacbsmuth and Springer re¬ 
garded R + as the lower part of a compound radial; the two 
plates that occur in the right posterior and right and left 
anterior radii were considered homologous with a complete 
single radial. So far, whether correct or uot, they were con¬ 
sistent : but in Jlybocrinua (PI, XIV. fig. 3) they regarded the 
large plate, which exactly corresponds in position to R+ of 
Honwcmiua , as an anal plate pure and simple homologous 
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with x. They admitted indeed that the small right posterior 
redial only equalled the upper half of the radial (tt) or Dan- 
drocrinua, hut the lower half (R+) appeared to thorn to he 
ahsent, u though perhaps represented in a portion of the large 
undivided ansi plate.” This view again may or may not 
have been correct, but it was hardly consistent with their 
explanation of the other forms. Nothing was said about the 
homologies of the anal plates in Hoplocrinua and Saeroorinut, 
with which genera Wachsmuth and Springer were then 
unacquainted. 

In 1882, Dr. P. H. Carpenter published an important 
paper “ On the relation of Hybocrinua , Baerocrintu, ana Hybo- 
cyelites." [Quart. Journ. Geol. Soc. no. 151, vol. xxxviii. 
pp. 298-312, pi. xi. London, Aug. 1882.] Under the name 
Hybocrinua, Carpenter then included the American genus 
lfybocrinua of Billings and the European Hoplocrinua of 
Grewingk; 1 here follow Wachsmuth and Springer in main¬ 
taining the distinctness of the two genera. In this paper while 
“concurring in the views of Messrs. Wachsmuth and Springer 
respecting the mutual relations of Hybocrinua , Homocrinut, 
and Demdrocrinus" Dr. Carpenter is “ not altogether in 
accordance with them as to the relations of these three types 
to Iocrinua" He “ cannot follow their comparison of" the 
dorsal cup of Iocrinua u with Dendrocrinua .” This indeed is 
obvious, for he misquotes their comparison, and states that 
Wachsmuth and Springer homologise the lower half of die 
compound radial in Dendrocrinua (PI. XIV. fig. 15, R+) with 
the upper axillary plate in Iocrinua (PI. XtV.ng. 5, C). The 
learned Americans are not, it is true, always easy to under¬ 
stand, but it is hardly fair to suppose that they talk nonsense. 
This incomprehensible fiction, however, appears to be the 
reason why Dr. Carpenter “ cannot follow these authors in 
regarding Iocrinua as the starting-point from which the de¬ 
velopment of the anal plateB may be traced from one genus 
of the Cyathocrinidw £*sFiatulata]to another.” “ Viewed 
in a purely embryologies! aspect, Cyathocrinua or a Dendro- 
crineid form with the two halves of the ‘compound radial* 
[R andR+] united) is a lower type than Iocrinua. For the 
continuous line of the radio la is broken into by the anal plate 

t x], which is in direct contact with a basal, as in the early 
entacrinoid.” This argument assumes, rightly or wrongly, 
that the anal plate x is homologous with the anal of the 
Antodcm-lorva. Further, Dr. Carpenter sees the inconsistency 
of Wachsmuth and Springer’s attitude towards Hyboorinua, 
and prefers to homologixe the whole of the large “ amt! ” 
plate in that genua with the lower part of the compound 
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radial of Dendrocrinus : he regards it u as a modified radial, 
the arm-bearing portion of which has been cut off, 51 and he 
names it the il azygos ” plate. In Jloplocrinus too he thinks 
that il the azygos plate is fundamentally a modified radial 
belonging to the right posterior ray,” though here “ that the 
anal [x] and azygos [R+] plates may have fused is pos¬ 
sible enough.” 

In 1883 Messrs. Wachsmuth and Springer continued the 
discussion in a paper 41 on llybocrinus, Hoplocrinus, and 
Baerocrimih ” (Anier. Journ. xxvi. 365-377, Newhaven, 
Nov. 1883), where they laid the foundation of their present 
views. In this paper they accepted I\ 11. Carpenter's homo¬ 
logy of the large u anal” plate of llybocrinut* with the lower 
half of the radial in Dendrocrinus (U+), and they adopted 
for it his term u azygos.” At the same time, whether in 
consequence of Oaipenter’s criticism or not, they executed a 
complete volte-face on the subject of Tocriuus. They curi¬ 
ously misquote Carpenter as having suggested that the 
axillary plate ot locrinus was an “ azygos ” plate, whereas 
he distinctly admitted it to be a u brachial,” t. e . costal. 
Instead they u insist that it is the equivalent of the combined 
small radial [If] and small final plate [ x ] in Hj/bocrtnus, 
and that the large plate underneath, which both Carpenter 
and [Wachsmuth and Springer] took to ka radial, is an 
azygos plate.” They now take Baerocrinm (PI. XIV. fig. 4) 
as staiting-point, and regard it as having only four radials 
and u a large undivided azygous plate of similar form/* 
This plate Carpenter had regarded as a radial; but Wach- 
smuth atid Springer consider that the plate which in other 
genera represents the right posterior racial is not here deve¬ 
loped. In lloploerinus the right posterior radial is again 
developed (PI. XIV. fig. 2) ; it gradually absorbs the right 
upper corner of the " azygos ” plate (PI. XJV. fig. I), until, 
in Hybocrinus . it attains somewhat more the shape of an 
ordinary radial (PI XIV. fig. 3). In Hyboorims u the 
upper left corner of the azygous plate has become divided off 
into a special anal plate.” Jocrinus (fig. 5), Dendrocrinus 
(fig. 15), BomoorinUs (fig. 16), and Botryocrinus (fig. 30) 
are regarded as a scries in which u the posterior radial grows 
larger by absorbing more and more the azygous plate,” until 
in Cyathoerinus (fig. 20) it lias disappeared. In this paper 
then the authors consider the w azygos ” plate to be an inde¬ 
pendent morphological element of the dorsal cup, not a modi* 
lied radial; e. g. the two plateB in tl*e right posterior radius 
ot Dendrocrinus do not represent a compound radial: and 
they have given up the klea that the ventral sac is developed 
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from » am. As to the homologies with AntedmAvrra,, 
they differ from P. H. Carpenter, for they write: u The 
different phases in the Paleontologioal development of the 

azygous side.resemble most remarkably the stages 

of growth in the anal arrangement of Antadon .... At a 
time when even the radiats wore yet imperfectly developed, 
we find in both forms a large anal (azygous) plate ( Baero- 
crinita ), which is lifted out Irom between the radials ( Htfbo - 
crinua) and becomes developed into a conspicuous funnel (the 
later Cyatliocrinida?), until at the termination of Pentacrinoid 
life and the close of the < Jarboniferous, the anal plate disap* 
pears entirely [Eriwcrinua (39)].” u . . . The ‘ anal ’ plate 

©t the young Antedon is not the homologue of the. 

‘special’ anal plate [x], but.of the undivided 

azygous plate in Ilaarocrinua and Iloplocrinua [Aa]. 

The special anal plate in Jlybocrinus is the first step towards 
a plated tube.” 

In 1885 Messrs. Wnchsmuth and Springer [Itcv. III. 
Section 1 (11, 12, & 40), Proc. 1885, pp. 243, 234 & 262] 
substantially repeat their 1883 hypothesis, with, however, tho 
following important additions and alterations. The lower 
segments of the comjKiuud radials, where such occur, were 
probably embryonal plates (». e, of an ancostral character), 
which were absorbed by the upper segments or permanent 
radials in tho same way us the " azygos ” and “ anal ” plates 
■were absorbed by the right posterior radial. The “ azygos ” 
piece may indeed itself represent one of these lower segments, 
viz., that of the right posterior radial: this is well seen in 
Anomalocrinua (Pi. XiV. fig. 8) and Ectenocrinua (PI. XIV. 
fig. 7). This very slight admission does not really alter 
their previous view that the azygos plate was a primitive 
fundamental element of tho dorsal cup: for what they give 
with the one hand they take away with the other, in that 
tjwy make all the lower radial segments similar primitive 
elements. The anal plate ( x) and the right posterior radial 
Ste as before supposed to be derived from the azygos. But 
they change their ideas as to the <( anal ” of AntedonAtm, 
The azygos plate, they now say, is unrepresented in the 
Bentacnnoid; this is odd, but perhaps it has been over¬ 
looked. 

In 1886 Messrs. Wachemuth and .Springer re-enforce these 
views. (Rev. III. Section 2 (196 & 199), Proc. 1886, 
pp. 120 & 123.] The “ anal ” of Antedon-larva is an 
roterradial with special function, while tho azygos plate is as 
much radial as ititcrradial “ They both agree, however, in 
being absorbed by other plates j the azygous plate paheonto- 
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logically by the right posterior radial and anal plate, the 
other in the growing animal over the whole surface. Their 
remarks of three years back on Hyhocrinus are now modified; 
and they show that this genus possessed a true ventral sac, 
though a very minute one. This organ is also present in 
Ilybocystix. It is therefore probable that it was also present 
in Hoplacrinus and Baerocrtnus , though not preserved in the 
few specimens known ; Wachsmuth and Springer do indeed 
deny its presence, but, as they do not appear to have seen the 
specimens, their mere negative statement is no more than an 
opinion. It is unnecessary to give a furthor analysis of 
Wachsmuth and Springer’s views as they at present stand, 
for they can be easily gathered from the diagrams. The 
most debatable points only have been alluded to, aud on 
these we may summarize their position as follows:— 

(1) Azygos plate (A z) a primitive element of dorsal cup. 

(2) Anal ( x) and right posterior radial derived from azygos 
plate. 

(3) Anal of Antedon not homologous with any plate of the 
Fistulata but an embryonic interradial. 

(4) Stagos of evolution are :— 

(a) Jiaerocrinus, 4 Radials and 1 Azygos (fig. 4). 

(b) Ifoplocrinw, large Azygos and small right posterior 
Radial (figs. 1 & 2). 

(c) llybocrinus , large Azygos, right posterior Radial in¬ 
creasing, and x developed (fig. 3). 

(d) Iocrinus, Radial growing larger at expense of Azygos, 
aud here has absorbed X (fig. 5). 

(e) Heterocrimu and Ectonocrinus, Azygos diminishing, X 
here removed from it (figs. 6 & 7). 

(f) Dendrocrinus, Radial still larger, Azygos smaller and 
touching x (fig. 15). 

(g) Homocrinut, Radial larger, Azygos smaller, x larger 
(fig. 16). 

Here is a dichotomy; one branch continues• 

(h) Botryocrinus, Radial nearly normal, Azygos small, x 
large (6g. 30). 

(i) OyathocrinuK , Radial normal, Azygos entirely absorbed 
by Radial, x very large (fig. 20). 

(j) Achradocrinus, the same, but x becoming absorbed 
(fig. 22). 

(k) Codiacrinus, Radial normal, Azygos and x entirely 
absorbed (fig. 23). 
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The other branch continues;— 

(l) ftombcmtis, Radial nearly normal, Azygos and x of 

about equal size, a plate of the tube, t } eunk into 
dorsal cup (fig. 26). 

(m) Zeacrinus , Azygos beginning to merge in Radial, x 
smaller and t not so low down (fig. 27). 

(n) Ceriocrinus, Azygos and x both absorbed, t alone 
remains partly in dorsal cup (fig. 38) • 

(o) Eriaocrinua, Azygos and x absorbed, t again risen 
above limits of dorsal cup (fig. 89). 


The later stages from the llomocrinus type downwards, in 
either branch, will no doubt be generally accepted ; only in 
a few of the details one might prefer a different interpretation. 
But as regards the earlier stages and on points 1, 2, and 8,1 
have to differ entirely. In fact I would almost assume the 
position originally occupied by Messrs. Wachamuth and 
Springer, which, it seems to me, they abandoned for quite 
insufficient reasons. But before bringing forward any new 
ideas, it will be better to attack those which at present hold 
the field. 

The history of this controversy is curiously full of mis¬ 
understandings and misrepresentations. I hope that I have 
made no such mistakes: 1 have done my best to avoid them; 
and Dr. Carpenter, who has kindly looked through the MS. 
of the present paper, agrees to my account both of his own 
pajper and, so far as tie can jadge, of the papers by Messrs. 
vV achsmuth and Springer, in the first place Wachamuth 
and Springer turned to the right about in 1883 without 
giving any reason, and the only discoverable reason is the 
criticism by P. H. Carpenter. But of this criticism half, as 
already pointed out, was based on a complete misapprehension 
of Wacnsmuth and Springer’s views, while the other half 
was based on a homology of the Anteaon anal that is denied 
by Wachamuth and Springer. The latter authors have 
therefore still to give some reason for their desertion of a 
hypothesis that was in its main lines perfectly consistent. 

Bat, taking things as we find them, let ns proceed to con¬ 
sider the arguments based on the And first, 

what is the ** anal ” of the Pentacrinoid ? It is not an inter- 
radial; for the so-called “ interradiala ” that some observers 
claim to have seen are only perisoraic plates of no morpho¬ 
logical importance: further, it is a most gratuitous assump¬ 
tion to make Aniedm the only form with an intermdial m 
the anal area while devoid of true interradiala in the other 
interradii. The supposition that the azygos plate exists in 
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Antedon , but as yet undiscovered, is rendered more untenable 
than ever by the fact that the elaborate researches of Mr. 
H. Bury ( loc . c*7.), as well as Barrois, Gtttte, and other pre¬ 
vious workers, have failed to indicate anj traces of it. At 
the same time the “anal" of Antedon is not the Azygos 
plate; for not only does it originate on a level with the rauials, 
but it attains before its disappearance a far higher position 
than is attained by the Azygos plate in any fossil form. The 
idea of Messrs. Wachsmuth and Springer, that this plate is 
absorbed by the other plates, is quite unfounded; what Dr. 
W. B. Carpenter * wrote was :—“ The entire plate is re¬ 
moved at once by a continuanco of absorption over its whole 
surface,” not “over the whole surface.” The only adequate^ 
answer to the question is that given by P. II. Carpenter, viz., 
that the “ anal ” of the Pentacrinoid is homologous with the 
anal x in the adult Palaeozoic Fistulata. The positions 
which it successively assumes can, as we shall see, only be 
explained on this hypothesis. To this answer I only see one 
objection; namely, that Antedon and the Fistulata have 
always been placed by both Wachsmuth aud Springer and 
P. H. Carpenter in different u independent primary divisions ” 
of the Crinoidca, and still are so placed t* But with this 
objection I must leave Dr. Carpenter himself to deal. 

Secondly, whether this homology be granted or not, what 
light, on tue assumption that ontogeny reproduces phylogenyy 
can a recent Antedon possibly throw on the ancestral condi¬ 
tions of Silurian Fistulata ? Let us overlook the objection 
just mentioned, and let us suppose that Antedon is, at'ter all, 
lineally descended from tl>e Fistulata through cither Agaeaix* 
ocrinus or the later Poteriocrinid®—even then what does it 
tell us ? It merely passes through the stages that are repre¬ 
sented in the palkcontological (*. e. the phylogenetic) series by 
Ceriocrinus , Erisocrinm . and Steinmatocrinus. In fact ft 
hardly takes us back to the middle of the Carboniferous, cer¬ 
tainly not to the Ordovician and Silurian genera. Conse¬ 
quently Dr. Carpenter^ conclusion that “ tyathocrims, or a 
Dendroerinoid form with the two halves of the compound 
radial united, is a lower type than locrinus ” falls to the 
ground. Under any circumstances his argument would prove 
Ceriocrinus and Graphiocrinus earlier than Zeacrmus or even 
Ueterocrinus —a sufficient reductio ad absurdum. 


* “Kesearche* on the structure &c. of Antedon Phil. Trans, 
vul. clvi. p. 747, London, 1800. 

t P. 11. 0. in Nicholson and Lydekker’a 'Manual of Paheoatology/ 
i. p. 44o, 1800. 
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The first point of Messrs. Wachsmuth and Springer, that 
the Azygos plate is a primitive element of the dorsal cup, 
rests on two assumptions. First, that Daerocrinm has only 
four radiate and that the fifth plate is the azygos plate. In 
any case Baerocrintti is an abnormal form, but I fail to see 
that it becomes any more normal by this explanation. As 
there are two plates in the dorsal cup, neither arm-bearing, 
but each like the other and both in ail other respects like the 
three radiate, there is no conceivable reason why one should 
be called a Kadial and the other an Azygos plate; except 
indeed the reason that Messrs. Wachsmuth and Springer's 
hypothesis would not otherwise hold water. The second 
assumption is that the lower halves of certain radiate are 
embryonic plates. The dorsal cup of the early Pelmatozoa 
may no doubt have contained more plates than the fixed 
nupiber of the Fistulata: but these plates, if any of them re¬ 
mained, would, as in Aerocrinns, alternate with the rest, and 
would probably be below the baaals. On the other hand the 
compound radiate of lieteroerinua and similar forms simply 
resemble an ordinary radial horizontally bisected, and as such 
they have been regarded by all other authors. Possibly the 
object of this structure was to give greater flexibility to a cup 
in which the more movable forms of joint were as yet un¬ 
developed. At any rate, since the azygos plate is admitted 
to be the horaologue of these lower sogments of the radiate 
there can be no adequate reason for regarding it as a primitive 
element of the dorsal cup. 

Let us now consider the second point, viz,, the derivation 
of the anal x and right posterior radial from the azygos 
plate Az. In the first place I fail to understand what Messrs. 
Wachsmuth and Springer moan by one plate absorbing 
another. A plate may be absorbed by the general tissues of 
the body in the individual, or it may be developed to a less 
extent m a line of descendants; at the same time other plates 
may increase in size and may ultimately occupy the room of 
the former : but to say that these plates absorb the other is 
either an incorrect or an unscientific statement. The derive 
lion of the right posterior radial from Az cannot therefore be 
by any process of absorption ; although it might, as P. H. 
Carpenter has suggested, make its first appearance as a small 
arm-bearing portion cut off from A& But why should tins 
be the origin of the right posterior radial alone? Why 
should not the upper radiate of fieterocrinus, Ectenocrinm, 
and Anomulocrinua be similarly derived from the lower 
radiate ? This then is not only an assumption, but an incon¬ 
sistent one. Similarly the derivation of x from Az is an 
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assumption, and one that does not harmonise with the facts; 
for the two plates are widely separated in such early forms 
as Ectenocrinus, Anomalocrinus, and probably in Heterocrinue, 
Iocrtnus , and Merocrtnus . It may indeed have been this 
obvious objection that made Wachsmuth and Springer main¬ 
tain that the axillary plate of Iocrtnus consisted of R and x 
fused. This supposition, however, for which no other reason 
can be found, would lead to an inconsistency of a different 
kind. In no other genus of the Fistulata does the plate x 
support the ensuing plate (t) of the ventral tube on its left 
aide: this fact was well known to Messrs. Wachsmuth and 
Springer in 1879, but they seem to have overlooked it in 
1888. 

Finally, the earlier stages of the evolution as set forth by 
Messis. Wachsmuth and Springer entirely depend on the 
foregoing assumptions, to which such exception can be taken. 
And not only this, but they derive Dicyclica flora Mono- 
cyclica and these again fiom rscudornonocyclica. And again, 
starting from forms without pinnules, they pass through 
forms with pinnules back to forms without pinnules, and then 
to foims with pinnules again: this would have been all very 
well in 1879, but is totally inconsistent with the importance 
they attach to pinnules in 1886, w hen separating the Oyatho- 
crinidae from the Potcriocrinid®. 

What then are the true homologies and relations of the 
plates of the anal area ? The so-called 14 azygos ” plate 
x follow P* H. Carpenter in regarding as primitively the 
lower portion of the right posterior radial. Really there is 
little cnoice in the matter. Everyone is agreed as to which 
plate is the azygos in the various genera, and it is always 
found adjoining the right posterior radial, in the majority 
of the earlier forms it occupies a position immediately Wow 
the radial, e. g. Iocrtnus (0), Hetoroerinus (6). Ectenocrinus 
(7). Anomalocrtnus (8), Merocrtnus (11), Pmarocrinus (16)* 
and in three of them it is exactly paralleled by other radial 
segments. It is hard to imagine that it began at one side of 
the radial in a few confessedly abnormal forms, that it sud¬ 
denly found its way to a situation beneath the radial^ and 
that it slowly worked its W'ay back to its former position* 
Holding then the view that this plate is morphologically a 
radial dement. I regret that the name u azygos ” should ever 
have been applied to it. Words, we know, nave a powerful, 
though often unconscious, influence on thought, and it occurs 
to me that the selection of this word by Dr* Carpenter led 
Messrs. Wachsmuth and Springer to their idea that it w«s 
a primitive independent element of the dorsal cup* Dr* Oar* 
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penter tells me that he followed £♦ Billings$ but a reference 
to Billings * shows that ho spoke quite correctly of u azygos 
interradials ” or more correctly still u the plates of the 
azygos interradius.” With equal correctness one may speak 
of an u azygos radial n ; but the plate in question although 
originally a radial is certainly not the azygos radial, 
for that is in the anterior radius. I shall therefore drop 
the term u azygos n as either meaningless or misleading, 
and shall call the plate the H Radianal ” : this name 
should satisfy those wno regard the radial as derived from 
the radianal, no less than those who prefer with me to 
follow Carpenter. In the diagram ana formulae I shall 
designate it K' instead of Az. 

The next plate to be considered is the u special anal ” 
plate, hitherto designated x ; 1 shall retain this sign as 
appropriately suggestive. Now, taken as proven the correct¬ 
ness of Carpenter’s views us to the radianal, we shall incline 
to regard those forms as primitive in which the radianal is 
more of a radial and less of an anal, in which it is not in an 
asymmetrical position but corresponds to the other lower radial 
plates. Such forms are locrinns (5), * Ifeterocrinus (6), 
Ectenocrinua (7), Anomalocrinus (8), and Mrrocrinua (11), 
Now in all these forms x is supported by li and does not 
touch R'. Obviously then x is not derived from R', but 
originates above R, and on its left side. By parity of 
reasoning we assume the next stage to be represented in such 
forms as 7 lyltocrinua (?) (3), Oftawncrinus (12), Dendrocrinus 
(15), and Homocrinus (16), since in them R' is rather more 
asymmetrical. In these x lias passed down from above R 
and now rests with its lower half between the right and left 
posterior radials, being supported partly by IV and partly by 
the basal. Garabocrinua (13), Botryocrinus (30), and similar 
forms arc, as all acknowledge, the next stages in the shifting 
of the radianal; in these x has sunk still lower into the 
dorsal cup and is now entirely in a line with the radials. The 
great increase in size of x in some of the Botryocrinites and 
Oyathocrinites does aw^ay with the need for a radianal, and it 
consequently disappears: this does not affect the argument. 
In ParisocrinuB (2 d) ana Euapirocrinus (17) among pinnule- 
less foims, and in the Potoriocrinites (26, 27), another change 
has taken place; the radianal has passed through a revolution 
of 90°, ana the lowest plate of the ventral sac (<) has sunk 
dowu between It and x . Further than this it is needless to 
follow the process; this is enough to show that the course of 

* 4 On the (’nmudece uf the Low vr Silurian Hocks of Canada, Canadian 
Organic* KeuiBiiiH,* Dorado iv pp. et passim, Montreal, 1869. 

Ann. d’ May, A\ JlisL Ser. 6. Voi, v. 24 
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evolution has been a gradual sinking of the plates supportin g 
the ventral sac into the dorsal cup. It is therefore perfectly 
logical to conclude that the original position of x was, where 
we see it in Iocrhnts arid Mcrocrinus, resting on the left upper 
slope of either the right posterior radial or its costal. To 
these earlier forms then we must turn to discover its homo¬ 
logies, and we immediately see that in size aud position it is 
ju*t like the adjacent arm-platc. Further the scries of ossicles 
that follows it in many forms can hardly be distinguished 
from a brachial series; e. g. JocrinuSyMerocrinus , Hvterocrinus . 
This view is confirmed by the evolution of the CalceocririLhe 
as gathered from a recent paper by Dr. Eugene N. S. Ringuo- 
bag* ; in this family the earliest genus Oastocrinus (EL XIV. 
fig. 9) shows a series of anal plates supported by the first costal 
of the left posterior radius, which is exactly comparable to the 
aim-bearing costal of the right posterior radius; Proclivo - 
crinus{ PI. XIV. fig. 10) shows the intermediate stage between 
this and Galceoerimui (PL XIV. fig. 19). There can be little 
doubt that there is here presented the whole process of the 
transformation of an arm into a support for the ventral sac; 
the ancestor of Castocrinus must have had simply 5 arms. It 
will bo noticed that in Ca^tocrirms the anal plates arise from 
the left posterior arm and not from the right (I have assumed 
that Dr. Ringueberg’s figures are not reversed, in the text he 
makes no mention of u right 99 or “left”), consequently 1 
merely adduce the cose to show the possibility of the process 
and the tendency of the Fistulata to accomplish it, if not by 
one means, then by another. To the exact iiomologiea of the 
plates in the Calceocrimdjn I shall return when dealing with 
that family ; 1 agree with Dr. Ringuel>erg iu his rejection of 
Wachsmuth and Springer's nomenclature, but differ from 
him on a few points (see PL XIV. figs. 9, 10, 19). My con¬ 
clusion therefore is that x originated as a plate morpholo¬ 
gically corresponding to an ordinary brachial; and, for this 
reason, l propose to distinguish it as the “ Brachianal.” 

The Brachianal and the Iladianal are not only morpholo¬ 
gically distinct, but they were evolved in fulfilment of distinct 
physiological aims. Their differing functions have already 
been alluded to; the brachianal primitively serves to support 
the ventral sac, while the radianal serves to enlarge the apace 
between the right and left posterior radii. Of course the 
radianal does come to share in the support of the sac, when 
t sinks down on to its summit; while the brachianal, as it 
sinks and widens, does its part in enlarging tho anal area* 

• u Tho Calceocrinid® &c.,” Ann. N. York Acad. Sob vol. iv., Article 
*rii. platvs x. and xi. 1889, 
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But in the beginning, physiologically no less than morpho¬ 
logically, the two plates were distinct. 

It will be observed that the position now taken with regard 
to the brachianal is not precisely that held by Messrs. Wachs- 
mutli and Springer in 1879. They then inclined to regard 
the whole ventral sac as a metamorphosed ami, and, oblivious 
of the fact that Iorrinm possessed no pinnules, they compared 
the structure in that genus to a series of brachials supporting 
coalesced pinnules. This view is as unnecessary as it is un¬ 
tenable. The brachianal itself and the plates that follow it 
in regular scries, which may be called 2nd, tfrd, &c. brachi- 
anals, arc indeed to be regarded as brachials; but the remain¬ 
ing plates of the sac are nothing more than plates deposited 
in an extension of the ventral pcrisornc. Such an extension 
of the ventral perisomo up an arm is no uncommon thing in 
Palaeozoic Criuoids; Onychocrinns is osjiecially characterized 
by it, while in the Fistulata it is well ahowu by the common 
Botryocrinus of Dudley. Even more to the point is Angelin’s 
description of Cyathocrinus ( = Q norimocrinus) interhrachia - 
tvs 9 il Busis tubi ventralis cum brachio connata,” and the 
accompanying illustration. * 

What light the foregoing explanation of the anals of the 
Fistulata may throw upon the anal plates of Crinoidea in 
other suborders cannot here be considered. There is no doubt 
something to bo said for applying it to the Ichthyocrinidae, 
while in Thaumutocrinus the peculiar anal appendage may 
represent a series of brachianals that have lost their con¬ 
nexion with the anal tube. But in these forms the presence 
of intcrradials complicates the problem. Often too lias the 
anal series of lieteocrinus and allied genera been compared to 
a 6th arm; but even accenting that view there woula be no 
actual homology between brachianals derived from the right 
posterior radius, and brachianals derived from a posterior 
radius unrepresented in the Fistulata. Until then I have 
carefully examined all the variations of the anal area pre¬ 
sented by other Orinoids I can express no opinion on this 
matter* My present business is with the classification of 
the Fistulata. 


* Iconographia Oinoideorum/ p, 2a, pi. xxix, fig. 78. 
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INDEX TO GENEltA. 

N.B.—The numbers refer primarily to tlio figure* on the Plate, but 
when tho name itwlf does not o^cnr on the Plate, then the number refers 
to the note on the figure. The more prominent Hynonyms are given. 
Many genera that have been reckoned on Fistulata are now referred else¬ 
where. 


AehradoorimiK . 2d 

AgnsflizorrimiH. 34 

Ampheristocrinu*. 18 

Anomaloerimts. 8 

Arachuomnua . 20 

Ast\ locrinus, Mom., syn. of 
AgM»sizocrimiH. 

Ataxoerinus, Lyon, «yn. of 
Auomnlomnua. 

AielestnmiuiH . 02 

llaeroerimts . 4 

Bnrycrinu*. 510 

Belemnocrinus. 24 

Botryocrinim. JK) 

Buraaerinus . 36 

(-alHtluMirinus, v. Meyer non 
Hull, y pyn. of KuorinUH. 

Oalceoerinus .. 10 

Carabocrinurt. 13 

OasMianocrinuM, JmuIm*, syn. 
of Kncrinu*. 

Past ocri nus . 0 

('atillocriuus. 20 

Geriumuua, White non Koniy. 38 
(’heiroerinus, Salter MS,,ny n. 

of CftlceoevinuH. 

Chelocrinus, n. Meyer, ayn. of 
KneriniiH. 

Gloaterocrinus . 17 

rodiaerhins .23 

Cccliocriuu* . 20 


ITalvhioorinua, Ulrich , Psyn. 
of Caloeomnus. 

Horpetocrinua . . 7 

IlelerocrinuA, Hall . 0 

Ileterocrinus, W\<$* S., *y». of 
Ectenncrinua. 

llolocrimift.24 

Homoerinus . 10 

Iloploerimia, ... 1,2 

H vbnevinns . 3 

llyboryalis. 3 

H ydmntiocriiiiia . 20 

Hydriocriims, 7 rd. f avn. of 
Sraphiocrinus. 

llyporrinna . 22 

locriinH. 6 

I .eeythiocrinuH. 23 

iiOcytlio^rmiiM .21 

MenoerinuB, fig. A. Miller , ayn. 
of Eerythiocriima. 

Merocrimis.11 

Myeoirinus .28 

Myelodactylua, Hall, syn. of 
Horpetocriuu**. 

Nematocrimix, Jf. *$• H r .,«yn.of 
OatiUocrinufl. 

Ohiocrimia. 0 

Oncocrimis. 31 

Ophiocrinm ; Any., «yn. of 
Stroptocrinufl. 

Ottawacrinus. 12 


CrenmcritiUH, Ulrich, H;n, of 
Falcoocrinus. 

OroniyoeritiuH . 34 

ryathocrinuH. 20 

Cyrtirincrinus (?). 31 

Dactylocrimi**, Sladen non 
QtMv/s/.,ftyu.of Scytaleciinua, 

Dadocriiiua . 30 

PecadocrhiuH. 26 

Deltaerinus, ( T lrich , syn. of 
Oaleeocrimie. 

Pendrocrinus. 15 

Ketenocrinus. 7 

Edriocrinus . 34 

Fnerinus .30 

Eriaoerinua .30 

EucheirocrimiJ*, M. $r IF., syn. 
of Calceocrinns. 

Eupncbyerinus. 33 

Euapirocrinurt . 17 

Flabelloerlnus, Klipxt., nyn, of 
Enerinu*. 

Ghwocriunfi . 21 

(traphiocrinus . ;t0 


Paehvlocriinis, W. <$• S., syn. 

of W< todoenn ua. 
PtiloBoerinus, P*. Mill., «yn. of 


Oyathocrinus. 

Pansocrimi*.25 

Pendulocrinus, Austin MS., 

«yn. of Falceomrtus, 

Phialocrimift. 87 

Philocriuus ... .. 26 

Poterioerinus. 26 

Proclivocrinua . 10 

Srapliioerinua .26 

♦Scytalecrinua. 26 

Sicyocrinua . 80 

SphaTocrimiH .20 

SietrumitiHtrinns ..39 

»Steiioerinus ? JV. fy S., ayn. of 
Heterocrimis. 

StreploerinuH. 20 

Synyphocriniifl.36 

TriljraehiocrinuJi .86 

Vnaocritius. . 80 

Woodocrinus. ♦,,. 26 

Zeacrinua .. 27 
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EXPLANATION OF PLATE XIV. 

(Illustrating the structure of the Dorsal Cup in the genera of 
Fistulale (VmohK) 

With the exception of the bottom line the figures follow each other in 
four vevtical rows: throe fourths of th<» bottom line is occupied by the 
Calceocriuidm and Oatilloerinidao. Each row again is divided into five 
vertical columns; the first column on the left contains the simple generic 
diagrams; the circlets of radial*, basals, &c are indicated by letters placed 
on the left, and in some canes where any doubt might arise letters are 
inserted in other positions, but this is only clone where all writers are 
agreed as to the homologies and the anal plates Are never lettered : the 
next four columns contain diagrams of the anal plates and the posterior 
radial; these are lettered in accordance with the different views as to 
their significance. The second column contains the views of Wachsmuth 
and Springer in 187B (figs. 3, 5, 0, 7, 8, 15, UJ, 17, 25), the third column 
those of I 1 . II. Carpenter in 1882 (figs. 1, 2,11, 4, 5, 15). The views which 
these authors then hold ns to other genera were not definitely expressed by 
them, but they may easily be inferred from those that are given. The 
fourth column gives the latent views of Wachsmuth and Springer (1880), 
which it is presumed they still hold (ail figs, except 0,10, 12,14,10, 28, 
2t), 31). In the fifth column are indicated the views that seem to me 
more probable. 

In each generic diagram the Left Anterior Interradius is on the ex¬ 
treme left and the Anterior Radius is on the extreme right: thus the 
position of the Posterior or Anal Intcrnidius is always the same. 


Explanation of the Lettering. 


IB. Infra-basal. 

B. Basal, 

R. Radial. 

0. (Jostal or Brachial. 

JR x. Lower half of a bisected 
IUdial. 

R'. A ltx that lias assumed anal 


functions, 1*. II. i\: Radianal, 
F. A. B. 

Az. Azygos, IV. Sc S. 

X. Hpecial anal pinto, W. & H.; 

Biachianal, F. A. B. 
t. First plate of tube, W. & 8.; 
Second Brachianal, F. A. B. 


A oft s on the Figures. 

1. Hoplocrinus (iipenf.au>, The type specimen differs in its anal area from 
the varioty shown in tig. 2. The specific name is given here, as 
in all cases whore the generic diagram has been taken from one 
species more then another. 

3. Hyboci'inm. Uyhocgsth is of essentially similar structure in the anal 

(urea. 

4 . Baerocrims. The cracked lower riglit-liaud corner of the It. post. 

Radial him been witli insufficient reason regarded as an anal 
opening. 

6. Ifoleroonnwi. TbissmSProomnu* of W. & S., a genus founded on the 

type species of JBeterocnnm > H. krterodactytus, Ohiomnu* is 
of essentially similar structure in the anal area. 

7. Ectenocrinus of 8. A. Millprx&lieterocrinu* of W. & S. Type is 

Meterocrinm simpler , Hall. Iferpetocrimt* appears to bo cloudy 
allied to this, but structure is uncertain, 

) W. <fc S. have as yet had no opportunity 
of expressing their opinion on these 
forms, which are alone enough to 
upset their published views, 
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12. Ottawocnnus. The view of Mr. Walter Billings may be comet, but 
mine is far Ampler and equally probable. 

18. Caraboerinu*. Snjipl^ a supplementary radianal or basal. 

14. Thtnaroerittm caiUfyyyc. Both genua and species are as yet undescribed, 
ho that no opinions have boon expressed; the genus can be 
recognized from the figure but not the species. 1 have, how- 
or. given the proposed specitic name of the type for reason* 
indicated under (1). 

17. Euspirocriuus. C/ostcrocritms, Flail, is very doubtful but probably 
allied to this. 

20. Vyathocrinus. Spkaiorrimts, if it be an independent genus at all, 

titreptoct'inu* (W. &8,saOphiocrinuA, Angelin), and Ararhrw- 
crimes have the same structure in the anal aiea, 

21. Qissocrinus. Lecythocrinus, Muller cm. Ziltol, appears to resemble 

this in dorsal cup. 

22. Achradocriuus. Jlypocrinw* Schnridcri, Beyrioh (“ Uobor cine 

Koblenkalk-Fanna von Timor/’ Rhys. Abb. d. k, Ak. d. Wise. 
Berlin, 1804, pp. 83-84, pi. ii. fig*. 10 a, b f c), appears to differ 
from this only in having 8 IB instead of f). 

23. Codiacrinus. The * marks the posterior interradius, and position of 

X. Irfcythiocrwus, White, is of the same structure, and is pro¬ 
bably a synonym. 

24. Jielenmocrirm *. ifitlocrimt* resembles this, but no anal plate has boon 

descried. It was protxibly present in youth and atrophied in 
adult. 

20. Pritriocrintt*. The genera Seaphiocrinm, Scyt ulcer imts, J)evado~ 
crimes, ff "oodverinus, Ca£lwcrinwt f and Hydreionocrivus , while 
differing in arm-structure ami general form, have all a similar 
structure in the anal area. P/idocnnus, de Kon., is probably ft 
IVoodocrinus. 

27. Zeacrtnus only differs slightly from Wovdocrinus ; tho depression of 

the dorsal cup produces a more curved outline of the anal plates. 

28. Mycocrinus. The grooves at the top arc where the arms articulate. 

30. Iiotryoermm. Bawcrinu#. 1 "nsoermus, and Sicyocrinus have a similar 

structure in the anal area. In a few species the Radianal is 
very small and may oven become obsolete. 

31. Oncocrmits buctphalus. See remark* on (14). Cyrtidoorinus , Ange¬ 

lin, is very doubtful, but Moems like this. 

34. Cromyofrinm. The unstalked Ayasrisocrimis has a similar arrange¬ 
ment of anal plates. In Edriocrinvs there are no IB; B are 
anchylosod; x in line with It but narrower, supports a small 
plate; ventral sac unknown, 

30. Orajmocrinus, In Bursacrimts the Brochiana] extends ns in P&w/o- 
cri/itw, Trautsckold non Kichwald (37), to the lower portion of 
the cottals. SunyphocrinuH, Tmutachold, is in W. & 8.» opinion 
a synonym of IJursacrinu*. 

3U, Eriso mtus. Mtemmatocrinus only differs in that its IB are anchy- 
losed into a single piste. Encrmtt* and Dadex rinv* have as yet 
shown no trace of any anal plate ; in other respects their dorsal 
t up resembles that oi En'socrinus , 
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XLIV .—Descriptions of new 8neoies of East-African 
Tiutterflies, By Emily Mary Sharpe. 

Mis# Jackson has entrusted to me for description some 

S teelmens of butterflies recently collected by her brother, 
r. F. J. Jackson, the well-known African explorer. During 
the journey which Mr. Jackson has recently made, as loader 
of the first caravan Bent by the British E&st-African Company 
into the interior, he obtained a considerable number of Lepi- 
doptora, which he will fully describe on his return to England, 
bnt meanwhile, by the desire of his sisters, 1 describe some 
of the novelties. 

Mr. Jackson’s collection was principally made in the 
Ukambaui country, and as he is now in the Victoria Nyanza 
district wo may expect further consignments of interest. 
Several species were obtained in the Ulu Mountains which 
are identical with others from Kilimanjaro in tho British 
Museum, and my father tells me that this is the case with 
tho birds. 

1 have to acknowledge with many thanks the kind help 
which I have received from Mr. A. <5. Butler and Mr. W. F. 
Kirby in the determination ot the species. 


Fam. Acraids. 

Genua Planema. 

Planema Jacksoni , sp. n. 

Similar to P. montana, Butler, from Kilimanjaro, but 
differs in having the hind margin of the hind wing orange* 
rufous, whereas in P. Jacksoni the black border extends 
along the whole of the hind margin. In the colouring of the 
bind wing P. Jacksoni resembles r. gea of Fabricius, but it has 
a greater extent of broad black margin extending to tho apex 
of the submedian nervure, In the colouring of the fore wing 
P. Jacksoni approaches P. gsa , but has a much greater extent 
of orange-rufous, a band of which colour traverses the wing 
and nearly touches the broad extent of orange-rufous on the 
inner margin of the wing, being only separated lrom it by a 
line of black at the extremity of the lower median nervule. 
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Fam. Pierida. 

Teracolus bifasciatus , sp. 11 . 

Similar to 7\ eione (cf. Butler. P. Z. S. 1876, p. 144), but 
having the orange patch dividea in two by a scries of con¬ 
fluent black spots, increasing in size to the last but one. It 
differs also in the second black band on the hind wing, which 
encloses a very distinct patch of white near the upper hind 
margin of the latter. T . lifasciatua lias one black spot at the 
end of the cell. There arc several other minor differences, 
the present species liaviug more orange markings than 
T. eione y and the tint of the under wing in 1\ bifasclntus 
inclines to a pale olive-green colour. 


Teracolus Jack mo at , sp. n. 

Similar to T. Thruppii } Butler, but larger, and having only 
four long red spots on the fore wing. In 7\ Jacksont the 
black band which occupies the greater part of the inner 
margin of the fore wing is connected with the black apical 
markings. The black band on the hind wing is much 
broader and continuous, and has not the white patch which 
2\ T/truppii shows on the inner portion of the posterior 
margin. The shade of the under surface of the wing in 
T. Thruppii is more of a yellowish white, while in T Jacksont 
it is decidedly green. 


Pinac<q>teryx nigropunctata } sp. n. 

Similar to 1\ pigea , but with a black border along the 
greater part of the costal margin, and having a very distinct 
black edging round the apical portion of the fore wing; the 
hinder wing having a distinct black spot distributed along 
the hinder margin at the end of each nervule. The under 
surface is very different from that of P. pigea } being faintly 
but distinctly spotted with black on the hinder wing, and 
having two distinct black spots on the fore wing—one small 
one at the apex of the discoidal cell, and another larger one 
above the third median nervulc in the centre of the fore 
wing. 
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JiLBLlOG KAPJ11CAL NOTICKS, 

A ('dialogue of British F<nutl Vnttbtata, By Arthur Smith 

Woodward, F.G.H., and Ciiaki.kh Davies Shekbohn, F.G.H. 8vo. 

xxv & tiUd pages. Duluu and Co., London : 1800 (January). 

The introduction givvs a reasonable apology for the Vertebrates 
here catalogued being restricted to Britain, because British Palaeon¬ 
tology may be taken as an epitome of that of the whole world; 
and, we presume, because a full European, and much more a world¬ 
wide, list would have little chance of being prepared and publiflhed 
just now. Karlior catalogues of more or less similar character are 
then mentioned; and, taking the geological formations iu order from 
below upwards, the authors give historical notes on the localities, 
the finding, und the possessors of the most remarkable or interesting 
of the Vertebrate fossils either recorded or known to have been 
eolleoted. At page vi it should have been stated that, although the 
Rev. W, 8. Hymonds gives in his ‘Records of tho Hocks,' 187-, 
p. 184, probably trusting to memory, the emlit of discovering the 
oldest British Vish to Mr. J. E. lice, and however tho specimen 
referred to maj he labelled, yet Mr. J. W. Salter describes it in the 
Ann. & Mag. Nat Hist. July 1850, as having been lately found by 
Mr. Robert Lightbody (the well-known geologist, then firing at 
Ludlow), when in company with Mr. Iah;, of Caerleon, and as being 
in Mr. Lightbody's collection at that time. So also Mr. G. Augustus 
Ooombe ought to have been mentioned in connexion with Mr. Dixon 
at p. xvii, and Mr. Simmon* as a careful col lector of Chalk fossils 
at p. xviii. The method of the arrangement of tho names in tho 
Catalogue, the meanings intended in the use of different kinds of 
lettering for accepted genera and spocios, for synonyms and cross- 
references, and for the known localization of type specimens (that 
is, such as were originally used fur description, not necessarily 
zoological types), are carefully indicated, and the names of nume¬ 
rous kind friends, advising and helping, arc mentioned at pp. xxiii 
and xxiv. 

Next follow five pages of the valuable results of careful biblio¬ 
graphic industry, by Mr. W. H. Brown, in determining the dates of 
publication of the parts and plates and supplemental sheets of the 
* J&echerohos sur loa Poissons fossiles,' by Louis Agassiz, Text. vols. i. - 
v., and Atlas, vols. i.-v. (1833-44), giving the right dates of publi¬ 
cation for the genera and aperies described and figured therein: 
also of his 4 Monographic des Poissons fos silos du Vieux Gr&a 
linage Ac./ Toxt ana Atlas (1844-45). The dates of the publica¬ 
tion of 8ir Richard Owen’s * Odontography ’ (1840-45) have also 
been supplied by the same industrious bibtiographist at p. xxix. 

44 A Table showing the Blratigrapbieal Distribution of tho Genera 
of British Fossil Vertebrata," including n few known but not yet 
described, follows at pp. xxx-xxxv. 
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The rest of tho book consists of the Catalogue itself, which 
demands the boat attention and is worthy of the highest praise and 
recommendation that we can ofFer. It is a model for scientific 
bibliographiats, thoroughly and conscientiously worked out in every 
respect, both os to literary and biological accuracy; and herein it 
stands high as a worthy successor (though within geographical and 
palanmtological limits) to H. 0. Bronn’s well-known • Index Palmon- 
tologious.’ 

I. The Fishes (Pisces) hovo 198 pages, including a page of 
notes of their doubtful specimens and unknown species. II. The 
Amphibia and their miscellaneous fragments have 10 pages. TIT. 
The lieptiiia, with their miscellanea and Ichnites, occupy 9:2 pages. 
1V. The Aves and their miscellaneous entries have 9 pages. V. The 
Mammalia and their miscellanea 84 pageR. There are also addi¬ 
tional notrfjs on localities, fishes, reptiles, &c. at pages 995 and 390. 

As the Mammalia occupied only six pages in Morris’s ‘Catalogue 
of British Fossils’ in 1854, und the whole Vertebrate group only 
forty-nine pages, we readily see how the numbor of known fossil 
forms has increased since that date. The more elaborate synonymy, 
however, partly from the more liberal plan adopted und partly from 
accumulation of descriptive memoirs, has had some influence in this 
necessary enlargement ot the Catalogue. 

What we have to find fault with is—(1) The absence of initial 
capitals to proper names and tbeir adjectives, whereby much is lost 
of the history of the species, especially to beginners. Why such 
ultru-]>edantic, decapitation has ever been recommended it is difficult 
to say, except that tho old Romans bad their writing all made in 
letters of one size, und that modern printers have to reach a little 
further for “ capitals * than for “ lower-case ” letters. The Linneau 
plan of giving capitals even to common nouns, if used for the 
species, os well as to proper names, is preferable, for it helps 
amateurs and beginners, and the lists have a less dull and format 
appearance. (2) The frequent and arbitrary change of an author's 
terminology when the specific name, being in tho genitive case, has 
ended with 44 i i,” which termination is euphonious, good enough in 
itself, and quite in accordance with Latin names, of which as many 
end in “his” as in “us” Uniformity cannot require the change, 
for there is no need of uniformity at all in tills matter, any mote 
than with the unfortunate guests of Procrustes. Curiously enough, 
when this change is made and noticed in tho Catalogue, th oorigmm 
“ i i ” are placed in square brackets, thus f ], as if this were 
the correction of a mistake, whereas it is correct and true by the 
right of the author of the specific term. (8) That <tspis , as well 
as tyris, is really feminine, though used as a masculino word, might 
have been noticed at p. 5195, (4) Excepting a pedantic “ frwsi- 
en$i* 99 instead of “Letommsia? an oversight in not giving E, 
Charlesworth the credit of being <lie first to name specifically 
Corjflihodon Colchester /, and the above-mentioned errors of judg¬ 
ment in occasional pedantry as to fortes of nomenclature, we find 
no fault with this remarkably perfect and welLprinted Catalogue. 
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Its dear and faultless printing on good paper, the trustworthy 
authority for the determinations, and the elaborate* core taken with 
synonyms and loculi ties, altogether make this hook handy, easily 
consulted, and of exceeding value—indeed indispensable—-to ail 
geologists interested in or occupied with Vertebrate Fossils. 


North-Amcriaan Geology and Palaeontology for the vse of Amateur*, 

Student *, and ScientieU. By 8, A. Milucr. Large 8vo, pp. 064. 

Cincinnati, Ohio: 1889. l)ulau and Co., London. 

Tnis first edition of this work was published in 1877 and duly 
noticed in the Ann. & Mag. Nat. Hist. ser. 6, vol.i. (January 1878) 
pp. DU-101. A u second edition ” («o callod, but in reality only a 
Supplement) was published early in 1883 (with a short preface, 
consisting mainly of extracts from tetters of approval) and bound 
up together with a reissue of the first edition and an index to both 
in the same volume, making 334 pages (88 more than the first 
edition). The third odition, now before us, consisting of 664 pages, 
takes on a new feature by the reproduction of a great many 
(1104) woodcuts illustrative of Palaeozoic genera and species found 
fossil iu Canada and the United States. Eighty-five pages are 
occupied with an extended notice of Geology in general and tho 
geological structure of North America in particular, worked up 
from the lloports of various State Surveys, which was confined to 
nineteen pages in the first edition. On the othor hand, Prof. E. W. 
Claypole's essay on tho “Construction of Systematic Names in 
Palaeontology,” pp. vii-xv in the first edition, has boon modified 
into eleven dogmatic pages (90-100) on u Nomenclature.” 

Introductory remarks and classifications are given for both the 
Vegetable and Animal Kingdom and for the Classes and Orders as 
far as their Palaeozoic members arc concerned. In the Molluscoida 
only tho Bryozoa [Polyioa, Busk] have a place, the Braohiopoda 
being relegated to the Mollusca. 

Diagnoses of the genera are copiod or attempted throughout, and 
many new genera and species, determined by the author himself, 
are included with figures. 

It would have been well had the author given his attention to all 
the critical remarks offered in (ho review of his book in January 
1878, We might even now repeat much p? what was there stated, 
menially about diphthongs being often ignored and words and 
references in German and French being printed without a fit know¬ 
ledge of these modern languages. Indeed, when the reader refers 
to file remarks on Orqphaorimt* versus Codonitee at p, 266, he finds 
not only a characteristic sample of how German words are mis¬ 
printed, but we soo a sad example of narrow, dogmatic, and invidious 
treatment of the German language, of a German scientific periodical, 
and of a German paleontologist t 

We think that Mr, H, A. Miller has acted vory wisely in omitting 
his etymological explanations of the meaning of specific names from 
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the text, for very many wore execrably bad in the earlier edition, 
and might hove unfortunately been repeated even now; for we still 
see here and there the ugly murk ot the illiterate amateur—for 
instance, wheie Upas in turrrfepas in 44 a scale, 1 ” and whore such a 
•denvationus ftpt*, a nettle, and dittos , double, is given for Leper- 
ddia, whnh is really derived from the numo ot M. Lopeidil, of 
Bonnes. In this instance, as in others, we see that the author has 
not referred to the original nor to some later accounts of the genus. 
Indeed, it seems probable that the author's personal lese.uelies in 
palaeontological books and scientitlo periodicals, whether British, 
French, or German, have been too limited tor any one presuming to 
treat so extensively of fosHil organisms as this Catalogue is supposed 
to do. The liook is designed on a good basis, aiul doubtless this 
editiou is better and there tore more useful than its ptedecessors; but 
the author's more accomplished friends, of different specialities, might 
aid him very much l>oth philologieally and paleontologically in a 
future revision of Ins Catalogue. 

The hard pedantry of refusing initial capital* in specific names, 
of having onlj one letter 44 1 ” in the genitive masculine, of dog¬ 
matically altering (jrapm* (m combination) to yrnptm i, of ignoring 
the mabculme geuier of the Latinized words chain* or chilus, rhyn- 
dm*' and phycu* (in combination), because the Greek forms are 
neuter, is not good even in the dog-l^tin of modern naturalists. 

Although “ Htudents and Scientists ” may, escape unhurt among 
the errors and weaknesses of this Catalogue, we are sorry for the 
44 Amateurs,” led by an amateur who tells them (m his Glossary, 
pp. 929 et scq.) that (cyi/ops is “an acorn," aitilis “flattened,” 
aucella “a little bird,” htUulue 44 very pretty," breviuscuhut “ very 
short,” cmwformut “ like a dried cherry/ dikrocheifus 44 two- 
edged,” tvgnnnn 44 fertile,” insect us “ uncut,” mnmmiformie (!) 
44 resembling a munnit}/’ temerarius ‘‘accidental, casual,” mtlosus 
“ full of shadows,” and above all “gracitius, a, wm,” “ inajvs, a y nm” 
and fi minus y a, urn,” the neuter comparative forms of gmcilti, mag- 
nu8 , and parvm ! Had be given us also plus, jp1a y plum, he would 
have made the scries nearly eomplote I 


A Catalogue of North-American Palccozoic ('rustacea, confined to the 
non-Trilobitic Genera and Specie#, By Aamoxr W. Yog deb. 
Printed in advance of vol. v. no. 1 of the 4 Annals of tho New- 
York Academy of Sciences/ 8vo. 38 pages, 2 plates, and some 
woodcuts. Author's edition. Fort Hamilton, Now York Har¬ 
bour, November 1889. 

A systematic arrangement of tho genera under orders and families 
occupies five pages and a half, and the annotated catalogue of the 
American species follows, with nine woodcuts (mostly outline dia¬ 
grams) of types and two lithographic plates, one of them illustrating 
Xiphusuics and Euryptorida from a plate in Hr. H, Woodward's 
memoir, 1897, und the other Ostraeods and Phyllopods from T* 
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Rupert Jones’s plate in 1870. This is a well-intentioned work, 
carefully planned, but not quite correctly carried i*nt, by the indus¬ 
trious and, indeed, enthusiastic author. Home verbal errors, false 
concords, and occasional errors in the arrangement are met with ; 
hut we recommend it for the use of students of fossil Crustacea, if 
cautious in verifying references, wording, and classification. 


PROCEEDINGS OF LEARNED SOCIETIEB, 
GEOLOGICAL SOCIETY. 

January 8, 1800.—V\ r . T. Blanford, LL.D., F.R.H., 
President, in the Chair. 

The following communication was read:— 

u On some British Jurassic Fish-romaim* referable to the Genera 
Eunicormn« and llyg/tocormwt” By A. Bmith AVoodwnrd, Esq., 
F.G.8. 

Hitherto our knowledge of the Upper Jurassic Fisb-fauna has 
been mainly derived from specimens found in fine lithographic stones, 
where tho various elements are in a state of extreme compression. 
Within the last few years remains of similar fish have been dis¬ 
covered in the Oxford and Kimoridge Clays of England, and those 
are of value for precise determination of certain skeletal features in 
the genera to which they belong. 

The Author described Eunjcormas y rand is from the Kimeridge 
Clay of Ely, a largo species whieh makes known for tho first time 
the form and proportions of several of tho head-bones in this genus. 
A technical description of all the tones the characters of whieh are 
distinguishable was given, and the Author concluded that there is 
considerable similarity betweou the head of Enrycormus and the 
recent Ganoid Amia, even to minute points of detail. 

Ho further described Ilypsoconvus tennirostrii and 11. Jsttdm 
from the Oxford Olay of the neighbourhood of Petertorough, the 
osteology of this genus not having as yet been elucidated. Portions 
ol‘ the jaws have toon discovered, affording valuable information as to 
the form and dentition of the principal element s. 

These jaws are not precisely paralleled by any other Jurassic 
genus, though they possess a resemblance to Pachycormus, as also 
to the Upper Cretaceous genus, Ih'Qtosphyrcena* 


MISCELLANEOUS. 

On Bucephalus Haimeanus. By M. L. JIuet. 

Tub animals belonging to the genus Buctphalns were first notieed 
by von Baer in Anodonta anatina aud by Pagensteohor iii Unio 
jmtorum. This freshwater species was named Bucephnlne paly* 
morphus. In 1854 Prof, de Lacaze-Duthicrs described a marine 
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sjiecios, /?, Ilaimeanug(Xx\n. Sri. Nat. 4* sdr. tome i.),which hornet 
with at tho Balearic Islands, at Mahon * ami also at Cette, in Otrtrea 
editlt*t and Cttrdntm mnttrum. The author haw frequently found the 
latter or a nearly allied si>eoies in Card tutu edttlf , inhabiting the 
same regions of tho body of the host, and presenting tho Bame mor¬ 
phological characters. 

Tho cot Lies in which the parasites are found have a sickly UBpect, 
by vhioh thoy may bo oasily recognized; tlioir abdomen, which is 
normally firm, yellow, and opaquo, becomes soft and whitish; “it 
has tho aspect of an oodemutized tissue, inliltrated with fluid" 
(Lacaze Dtitluers, l c.). 



J)ueq>halwi llameann* from Cardium edule, 
n. Oral cup. b, Digefttne cavity, c. Genital apparatus, d, Excretory 
organ, e. Caudal appendage. 

On opening Buch a Cardium the lacunar tissue representing the 
general cavity is seen to contain an immense number of white fila¬ 
ments, several centimetres in length, branohed, knotted about the 
intestinal loop, and pushing away the hepatic, renal, and genital 
glands; the atrophy of tho last-named is especially marked. 

These tubes, the eporocysts, cannot move, but they possess a cer¬ 
tain amount of contractility. Within them are Ceroariw in all states 
of development. These arc described by Laoaze-Dutluers. In feet 
the author can detect soarcely any difference between the parasites 



Mimtlkmeou*. 


m 


found by tho latter in CartUuw rusticm and by himself in C> cdtde. 
The elongated flattened body is covered with a delicate membrane, 
finely striated transversely. At its narrower extremity is an un¬ 
armed mouth at the bottom of a sucking-cup. The author has 
observed no (esophageal tube, which is contrary to Lacase-Jlufchiera's 
statement. In tho middle region the body shows a olosed cylin* 
dried cavity lined with nucleated ceils, and in this part there is also 
a second circular sucking-disk. The posterior part also has an in¬ 
terior cavity, smaller than that in the middle region, with whit h it 
has no communication, but having a cord running to an aperture at 
the base of tho oaudal lobo (see below). It is probably excretory. 
Botwceu the anterior and posterior cavities there is a darker, granu¬ 
lar, transverse band, from tho lateral extromitios of which similar 
bands arc given off anteriorly and posteriorly, tho whole representing 
a capital H. The author regards these as the first traces of genital 
glands. 

Tho aboral extremity of the body bears a curious caudal appen¬ 
dage, composed of a voluminous median lobe, flattened transversely, 
and from which are given off on each Bide two filaments of great 
longth and very contractile, capable of attaining many times tho 
length of the body and then of retracting by rolling up. 

Although during the mouths of Novembor, Decernbor, January, 
and February tliis Bucephalus is to be met with in about 4 por cent, 
of the examples of Cardiurn cdule , and a certain number of them 
always iri the stato above described, which the author regards as tho 
adult (lorcarian stage, tho Dietomum belonging to it could not be 
found in them ; by the end of March all traces of the parasitos 
disappear*.— Bull . Soc. Linn . Form. sdr. 4, vol. ii. p. 145 (1889), 
with a plate. 


On the Formation of the Anther ozouls in Eudorina clogans. 

By M. P. A. Danojkakj). 

The colonies of Eudorina elegant are composed of sixteen or thirty- 
two cells occupying the surface of a sphere, each possessing two 
long cilia, a nuclcolatod nuolous, an amyliferous corpuscle, and a 
lateral rod point; tho colony moves by the agoncy of the cilia; 
* asexual reproduction takes place by repeated bipaftition of the oells. 

Tho sexual colonies are male ana female, the latter closely 
resembling the ordinary vegetative colonies, except that the contents 
of the cells are more opaque and their number may be reduced to 
four. In the male colonies each cell by successive bipartitions gives 
origin to thirty-two or sixty-four cells which remain united in the 
same piano, forming yellowish disks, which esoape and move through 
the water often for a considerable time; when one of them falls in 
with a female colony the antkerozoids composing it are set free; 

o In a subsequent note M. Huot records his observations upon another 
Cercarian parasite of Cardmm eduk, which he was also unable to trace to 
maturity. 
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they arc very long, have two long cilia at their anterior extremity, 
and a very contractile plasma; finally they penetrate into the jelly 
surrounding the female cells or “ oosphereH, w and the fusion of an 
anthero/oid and an oospher© gives origin to an ovum, which become# 
red in passing to the condition of latent life. 

In Chlamydomonns Rtinhardti the author has shown * that in 
two cells which conjugate to form an ovum the nuclei become fused 
together, and this is no doubt the case in Endorina, although it has 
not been observed directly. 

Besides the normal mode of formation of the antherozoids in 
Etulorina the author has observed another which he thinks serves 
to elucidate the value and signification of the sexual reproduction in 
some Volvocine®. His observations were made in February upon 
cultures of about six months. 

In a colony of 32 colls, when the division of the colls has advanced 
to tho 8- or 10-stage, as the division does not follow a parallel 
course in all the ©ells, some will remain entire while others are 
already divided into 2, 4, 8, ov Kb The division completed these 
cells arrange themselves un if to form an asexual colony, and then 
the following phenomena were observed, here given in the ordor of 
their occurrence. 

On Monday the colony presented two mother-cells, A and B, each 
containing Hi elongated green anthorozoidH, moving briskly within 
the cavity containing them. 

On Tttmlay most of the antherozoids of A had osenpod ; those of 
B were still very active. In a third mother-cell, 0, tho still globular 
daughter-cells arranged themselves in accordance with a spherical 
surface and then began to move slow ly within the cavity : they were 
green and possessed two cilia and a rod point. 

On Wednesday the antherozoids of B escaped ; their plasma con¬ 
tracted with great facility, and, except in their green colour, thoy 
exactly resembled the ordinary antherozoids. In C the cells quick¬ 
ened their movements and beoame more elongated in form; in a 
fourth mother-cell, 1), the daughter-cells also began to move. 

The same phenomena occurred during tho following days in each 
cell of the colony. 

The author considers that these facts show clearly that in Eudorim 
tho format ion of a disk is not a necessary preliminary to the produc¬ 
tion of the antherozoids, but that green globular cells resembling 
the vegetative colls and oospheres may directly give origin to anthe¬ 
rozoids ; whence it follows that the sexual reproduction of Eudorina^ 
and consequently of Volvo<v , is only an unimportant modification of 
the istxjamy which is known to occur in some (thlamydomomdei, in 
Ohloroyonium , Pandorina , and Steplianwpfopm,—BtdL tioc. lAnn. 
No)*mandie } 8<fr. 4, vol. ii. p. 124 (1880). 


* Bull. Soc. Linn. Norm. 1887. 
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XLV .—The “British Area ” in Marine Zoology. By the 
Kev. Canon Nokman, M.A., D.C.L., F.llS., &c. 

I. Definition of the British Area. 

Thb British Area may be defined at the south by lat. 49° 30' 
N., which parallel, as it passes eastwards, should terminate at 
long. 5° 0' W., that is, midway between the Land’s End and 
Brest. From that point the midchannel must be the boundanr 
round the south and south-east coast, until at lat. 51° SO' N. 
long. 2° 30' E. (nearly opposite the Naze) we obtain a mid¬ 
channel, whence that long. (viz. 2° 30' E.) may be taken as 
the boundary through the North Sea and past Shetland. The 
northern boundary is more complex, but coming from the 
west by lat. 60° N. and proceeding eastwards we shall reach 
a point about midway between Cape Wrath and Faroe at 
long. 5° 0' W.; thence a line must be driven direct north¬ 
east past Shetland until long. 1° O' W. is reached, whence it 
should proceed due east to join the eastern boundary already 
referred to, viz. long. 2° 30' E. The western boundary has 
no defined limits; it is the slope of that part of the continent 
of Europe of which our Islands are the outliers, and descends 
to the base of the continent at 1300 fathoms, 

Ann. & May. N. Hist. Ser. 6. Vol v. 
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IJ. Reasons for the Adoption of this Area . 

The exploration of the flea around our Islandfl was until 
about twenty years ago confined to such investigations as 
could be undertaken by private individuals, and wus conse¬ 
quently limited to the near waters of our shores and in shallow 
depths. In 1868 the first government expedition was, at the 
instigation of the Royal Society, undertaken ; and from that 
time subsequent expeditions have searched, though as yet 
only tentatively and most imperfectly", the greatest depths 
which may fairly be regarded as within the British Area. 

What must now then be regarded as the British Area? 
The answer involves the wider questions, What is the area 
of a continent? What of Europe? 

The area of a continent cannot be geographically and 
scientifically regarded as limited to that portion which, at this 
particular geological epoch is, or, indeed, at any geological 
epoch was, uncovered by the sea and left dry. If n stone is 
placed in a vessel, and that vessel be partially filled with 
water, the stone does not consist of that portion still above 
the sin face of the water, but embraces the part covered down 
to the base which rests upon the bottom of the vessel, Simi¬ 
larly, a continent is not limited to thesuhaerial exposed land, 
but includes its slopes and buttresses and base down to that 
deptli w here it meets and rises from the bed of the ocean. 

Where, then, docs a continent thus rise? Upon grounds 
about to be stated it is here argued that Europe and Africa, 
and piobably it may be said all continents, rise from the oceanic 
hid at a depth of 1500 fathoms. If a good chart of the 
eastern North Atlantic be examined* it will be found that 
the abyss of the ocean ranges from 1500 to 3000 fathoms, 
which latter depth is not exceeded north of lat. 28° N. 

We must first examine how far the theory here propounded 
is borne out by evidence, and to what extent depths under 
1500 fathoms are found in the North-cast Atlantic* Tho 
only cases as yet known of submerged areas not connected 

* Admiralty Chart, 11 North Atlantic Ocean, Eastern Portion.” The 
charts which illustrate the various British North Atlantic Expeditions 
should also be consulted, together with Mien Norske Nordhavs Expe¬ 
dition, 1876-78/ xviii. B(1887); li, Molm, * Nordhavots J^bder, Tern- 
peratur og Htroraninger/ 

Himilar conditions prevail off tho east coast of North America down to 
Cape Ilntteras. Vidr Yerrill, “ Physical Characters of the portion of tho 
Continental Border beneath the Gulf .Stream ” (Ann. Rep. Comm. Hah 
and Fisheries for 1882, published 1884); also A. Agaaak. “ Three Cruises 
of the 4 Blake/ * vol. i. (Bull. htus. Comp. Zool. voi. xiv.) cap. iy,, “Tope* 
graphy of the Eastern Coast of the Norik-American Continent.” 
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with land and at leas depths than 1600 fathoms ace the fol¬ 
lowing:—(1) The u Josephine Bank,” to the west of Cape 
8t. Vincent, 466 fathoms; (2) “ Seine Bank,” north-east of 
Madeira, 81 fathoms; (8) “ Laura Ethel Bank,” about long, 
88° 5V W., lat. 47° O' N., 86 fathoms j and (4) a sounding 
some 600 miles west of the Shannon, 1451 fathoms. Act 
other water at Use than 1500 fathoms is connected with adjacent 
land hy lesser depths . 

It is very interesting to follow carefully the 1500-fathom 
line as bearing upon submerged geography. The roost 
remarkable fact it reveals is a vast elevated district connected 
with tine Azores. This district extends some 600 miles east 
and west at the Azores, thence rapidly narrowing northwards 
it nevertheless apparently reaches more than 1000 in that 
direction, in fact right up to lat. 60° N. For the most part 
the depths range over this great region of elevation from 1000 
to 1400 fathoms; but at the most northern point a sounding 
gives 625 fathoms, and near the middle 70 fathoms and 48 
fathoms. 

The Madeiras, Salvages, and Gape-Verd Islands are regions 
of elevation separated from the adjacent continent by depths 
exceeding 1500 fathoms. 

If wc now follow the 1500 coast-linc along the continents 
of Africa and Europe some very remarkable facts come out. 
Commencing at the Gulf of Guinea, at Cape St. Paul, and 
proceeding thence up the whole of the African and European 
coasts until the English Channel is reached, we fiud that at 
every single sjwt soundings of 1500 fathoms, where given, arc 
within 180 miles of land *, and tlmt for the most part they 
are as near as 100, 60, or even 40 miles. To bring this fact 
home it may be thus put:—the mean distance of depths 
greater than 1500 fathoms from shore throughout this enor¬ 
mous extent of some 4000 miles of coast-line is less than that 
of Lublin from Liverpool 1 And according to the views here 
propounded this is all the extent seaward which naturalists 
living upon any part of it could claim as belonging to their 
area, so suddenly do the continents thus far north rise out of 
the abyss. 

Immediately we reach the English Channel submarino 
Europe completely changes its facies and is extended greatly 
westwards. From the Land’s End we have to go 800 miles 
west before even the 100 fathom depth is reached, and 120 
rooie before the ocean bottom is attained. Off the west of 

* Except Where the Canaries are connected with the continent; but to 
the west of these islands the incline is excessively steep, plunging into 
2410 fathoms within 60 miles of Pahna, 
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Ireland peculiar features present themselves. At some 330 
miles west of the mouth or the Shannon the depth has in¬ 
creased only to 660 fathoms, but beyond and so close to this 
sounding that the recording figures meet on the chart we find 
1670 fathoms. In fact here and opposite the greater part of 
Ireland the continent is supported at its base on huge precipi¬ 
tous buttresses some 5400 feet high. Towards the north of 
Ireland the great abyss below these precipices trends towards 
land in narrow tonguc-likc form, so that a ( Porcupine 9 
dredging at lat. 50° 24' N., long. 15° 14' W., gives 1630 
fathoms. 

Again proceeding northwards we find the area of submarine 
Eui ope vastly enlarged and stretching further and further 
westwards, and 13 degrees or. say, 780 miles arc crossed before 
we can meet with a 1500-fatnom sounding. 

To the north of this again we can pass from the north of 
Scotland by the “ Wy ville-Thomson liidge 99 and “ Faroe 
Banks ” to Faroe, and thence by the “ Faroe liidge to 
Iceland in less than 300 fathoms, and in another 100 fathoms 
we find a passage from Iceland to Greenland, while the under 
1500 fathoms area has enormous extension southward. This 
vast submerged continental land separates the basin of the 
Atlantic from that ot the Arctic Ocean. 

r J lie mention of the “ Wy ville-Thomson Ridge 99 brings us 
to the explanation of the irregular northern demarcation of the 
British area indicated on the map and given in definition. 
The reason why this lino of demarcation must be brought 
nearer to the Shetland Isles than midway to Faroe is as fol¬ 
low s :—Crossing diagonally lat. 60° N. and running from the 
shallows of the British seas W. by N. there exists a narrow 
ridge, which separates depths of 500-600 fathoms of the 
Atlantic from similar depths of the Arctic Ocean, such great 
depths of these oceans here alone thus closely approaching each 
other. On thesouthem sidcof this ridge thowaters are affected 
by the Gulf-stream, and at the bottom of this “ warm area ” at 
the depths mentioned the temperature is about 48° Fahr, The 
Gulf-stream coming against the ridge can only overflow it. and 
while the surface to the north of this ridge is thus warmed, the 
depths below* in the “ cold area 99 remain unaffected, and are at 
the low temperature of from freezing-point, 32° Fahr., to 33° 
Fahr. This “ cold area,” or most southern projection of the 
Arctic Ocean on the northern side of the u Wy ville-Thomson 
RidgOj” is known as the Faroe Channel, and has a somewhat 
boot-like form, widening beneath the ridge. Here its depth is 
500-600 fathoms, thence the depth regularly and gradually 
incicases northwards, until at the “Norway Deep^ (about 
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The British Marine Area, showing' its Southern, Eastern, and Northern Limits. 

[The finely dotted line to the north indioates the boundaries of the 
u odd area ” or H Faroe Channel.”] 
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lat. 68° N., long. 2° W.), or the parallel of the Lofoten 
Islands, the great abyss of this part of the Arctic Ocean is 
reached in 2000 fathoms. Now the fauna of the “warm 
area ” to the south of this ridge exhibits a more southern 
character, different from that of tne “ cold area” of the Faroe 
Channel, which latter is more arctic, and the British line of 
demarcation driven from long. 5° W. direct N.E. past Shet¬ 
land is chosen for the purpose of excluding the “ cold area,” 
which belongs more properly to the Arctic Ocean generally 
and to Faroe in particular *. 

In 1887 a committee was appointed by tho British Associa¬ 
tion to consider the question of the British Area, and their 
Report (Brit. Assoc. Rep. 1888, p. 95) the following year is 
here given:— 


“Report of the Committee , consisting of Canon A, M. Norman, 
Mr. H. B, Brady, Mr. W. Carruthcrs, Professor Herd- 
man, Professor W. 0. McIntosh, Mr. J. Murray, Professor 
A. Newton, Mr. P. L. Sclatcr, and Professor A. C. 
Iladdon ( Secretary ), appointed for the purpose of con¬ 
sidering the question of accurately dejdmng the term 
1 British 1 as applied to the Marine Fauna and Flora of 
our Islands . 

“ A circular giving in detail alternate boundaries for a 
British maiine area, and maps and sections illustrating the 
same, was distributed to members of the 1 British Marine 
Area Committee,’ as well as to a large and representative 
number of naturalists interested in marine zoology. As was 
to be expected, the replies showed that great diversity of 
opinion exists not only as to the desirability of limiting a 
British marine area, put also as to how far such an area 
should extend. 

“ A tabulation of replies was subsequently forwarded to 
the members of the Committee, and the following statements 
appear to express the views of the majority 


* The following Mollusca have occurred in the Faroe Channel which 
are unknown to exist south of tho “ Wyvillo-Thomson Ridge M \~~Bela 



freys; S. hu'sutus, Jeffreys; Mohnia Muhni, Frielo ; Itittm arenaritu 
n. & A. Adams; Solarielta obscura, Oouthouy; Atotleria (mtiUata, 
Muller; (Jycfastrema areolatum. Cl. 0. Bars; C\ ruvulotum, G. O. Bars: 
IHlidiumradiafum, M. Barn; Chiton arcticus, G. O, Bars; Lima txoovata, 
Fabr. ; Mmtacuta Voringi, Frielo ; Odopm arcticus , FroSch ; 0. ptocth 
torum, Verriil ; Tracfoktmthi* fiiket, Steen/rtrup, 
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"British Area” in Marine Zocitogy. 

u It may be desirable for the convenience of curators of 
museums and the compilers of fannistic works to limit a 
marine area, which may bo more particularly described as 
‘ British.’ 

" The British Marine Area maybe conveniently subdivided 
into a shallow-water and into a deep-water district. 

(1) " The 100 fathoms contour is a natural boundary line 
for the former off the north and west coasts of the British 
Islands for the following reasons1. It is defined on ait 
charts. 2. The Admit alty soundings are very oomplete 
down to that depth. 3, The 100 fathoms line roughly corre¬ 
sponds with the beginning of the declivity of the continental 
plateau. 4. There is a marked change m the fauna about 
that limit. 5. Most of the dredgings of British naturalists 
have been taken within that contour. 

(2) “ The only boundary to the south and east is the half¬ 
way line between Great Britain and the continent; this 
should include the Dogger Bank. 

“ The above may be termed ‘ The British Marine Shallow 
Wnter District.’ 

(3) “ The deep-water district of the British Marine 4iea 
may be regarded as extending from 100 to, say, 1000 fathoms 
—that is, to the commencement of the abysmal floor of the 
ocean. As those depths only occur off the north and west 
coasts, this region may be termed 'The British Atlantic 
Slope District.’ 

(4) “ The Channel Islands lie outside the British Marine 
Area proper.” 

It will be seen that I was chairman of the above com¬ 
mittee and Prof. Iladdon its active secretary, who took great 
trouble in the matter. I was very much engaged at the time 
in matters other than scientific, and fear that my own views 
were not expressed to him with sufficient fulness and clearness. 
The fault was mine, not his ; nor, indeed, had I studied the 
subject so folly then as I have subsequently. I then, how¬ 
ever, dissented and must still dissent from the conclusions 
arrived at, but from no want of appreciation of the pains taken 
by Prof. Haddon, Still 1 think any one reading that Report 
can hardly regard it as altogether satisfactory, more especially 
as it seems to leave the matter undecided between a 100 and 
a 1000 fathoms limit. I have numbered the later paragraphs 
its order that they may be now briefly referred to. 

(1) I cannot accept the proposition that“ there is a marked 
change in the fauna ” at about 100 fathoms. The fact is 
there is no marked change at that or any other particular 
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depth exceeding 20 fathoms. The changes in the fauna are 
gradual, and arc to a great extent more effected by the nature 
or the temperature of the bottom than by the actual depth. 
There are only two natural limits to representatives of flora 
and fauna—1st the littoral, where there is alternation of sub¬ 
mergence and exposure; 2nd, the termination of the Lami- 
narian zone at 15-20 fathoms (commonly), where, with the 
cessation of Algoid growth, there is also necessarily a cessa¬ 
tion of phytophagous animals. Secondly, I know no reason why 
the “ 100 fathom line roughly corresponds with the beginning 
of the declivity of the continental plateau,” more thau any 
other depth docs so. 

(2) The eastern limit proposed in this present paper divides 
the u Dogger Bank;” but practically it is impossible to say 
from wbat exact part of the Dogger Bank Mollusca and other 
animals come which naturalists obtain through the instru¬ 
mentality of trawlers or long-line fishers; but the so-called 
“ Dogger Bank ” shells do not really come from the shallow 
waters of the Bank, but from the iC deeper water ” which is 
within its British border, and to the north of it. 

(3) The chief object of the present paper has been to prove 
that the “ abysmal floor of the ocean” commences at 1500 
and not at 1000 fathoms, and that depths of 1000 fathoms are 
not to be found on its floor. In the Iteport the only boundary 

f iven for the north is the 1000 fathoms limit; but in that 
irection no such sounding can be found until lat. 63° N. is 
reached. This is far into the Arctic Ocean, and brings us to 
a point nearer to Faroe or Norway than to Shetland, and 
although the slopes N. and W. of Shetland, which are those 
descending to the Arctic Ocean, must in some degree be 
embraced, it appears to me right that they should not be 
dcscondea to suen a depth as would be characterized by water 
at or nearly at freezing-point. The limit, as indicated in this 
paper, to the north docs not descend to water deeper than 
300-400 fathoms. 

(4) The Channel Islands lie outside the British area 
proper, and belong geographically to France, the naturalists 
of which country do right in including them In their fauna 
and flora. As, however, they belong to us, and are a 
favourite and excellent collecting-ground for southern forms, 
it is convenient to students that their animals and plants 
should find a place in works on British Natural Histoir. 

I feel confident that when the enlarged British Marine 
Area is fail ly realized it will act as a great stimulus to many 
naturalists, who restrict their studies to what is “ British,” to 
take means for its fuller investigation. A vast field remains 
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almost unexplored around our coasts. That much more 
extended investigation should take place is of no small geo- 

K hical as well as biological importance. In our knowledge 
e contour of Europe beneath the sea we are far in arrear. 
The Americans have beaten us out and out. Few things 
attracted more attention at the Fisheries Exhibition than the 
admirable model of the North-cast American ocean bottom, 
showing the descent of that continent into the abyss. Is it 
too much to hope that such further explorations may be con¬ 
ducted by our government as shall enable a similar model of 
our Marine Area to be placed at no distant period in the 
British Museum ? 

April 8,1800. 


XLVI.—New Species of Indian Butterflies. 

By Colonel C. Swinhoe, F.L.S., F.Z.S., &c. 

Satyhinm. 

1. Malanitis ampa , n. sp. 

(? ? . Upperaide uniform pale brown ; fore wing with two 
pale blackish-brown rounded spots, the lower the larger, 
placed midway between the end of the cell and the outer mar¬ 
gin, one on cither side of the third median nervulo, the lower 
spot indistinctly centred with white. 

Underside pale reddish brown, striated with grey; fore 
wing crossed by a straight brown band, from the costa more 
than one third from the apex to the hinder margin, which it 
does not reach, followed by a paler patch and a submarginal 
incurved row of five or six ocelli with white centres; hind 
wing with an outwardly curved brown band, from the costa 
just heyond the middle to the abdominal margin (which it 
does not reach) one third from the anal angle, Followed by a 
pale space and a submargiual outwardly curved row of six 
Ocelli with white centres; both wings broadly margined with 
brown; wings shaped much as in M. aswa , Moore; the grey 
striations and ocelli much the more prominent in the female. 

Expanse of wings. <J 2^ ? 2rV inches. 

North Kanara, July 1886. 

Allied to M. aswa, Moore, with the pattern of the spots 
below as in if, varaha , Moore. 
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NrMTirAznrjc. 

2 . Euthalia khaa!ana ) n. sp. 

Upperside of a uniform (lark glossy olive-brown; ab¬ 
dominal margin of hind wing pale reddish brown; a few 
greyish-blue scales on the outer margin of hind wings towards 
the anal angle, obsolete in one example, the discoidal and 
adjacent markings, os also the double (fiscal blackish linos, as 
in E. appiades, Men. 

Underside dusky ferruginous, with the inner and lower 
portions of the hind wing suffused with greenish grey; this 
suffusion blends into the dusky ferruginous colour of the rest 
of the wing, and in one example covers all the wing below 
the apical third; bands and markings similar to those of E. 
appiades . 

Expanse of wings 2 $7 inches. 

Khasia Hills, 1888. Three examples. 

Allied to E. appiades, M<5n.; but the apex of the fore wing is 
more rounded, and it can at once be distinguished by the absence 
of the broad blue marginal band of the hind wing of that 
species. 


3. Euthalia rangoonensis, n. sp. 

. Very much like that sex of E. Jcesava. Moore, but is 
uniformly paler above, the discal greyish bana broader, paler, 
and brighter, covering very nearly the whole of the outer 
half of the fore wing, leaving a thinner marginal brown band 
which is finely attenuated to the hinder angle and in many 
specimens does not reach it. 

On the underside there is no appreciable difference, except 
that in E\ kesava in all my specimens there is a black spot 
just below the cell where tho first median branch is emitted, 
whereas in all the specimens of this species there is a distinct 
black ring with a smaller one below it, as in the female. 

?. Upperside pale olive-brown; five brown lines across 
the cell of fore wings and a twin brown ringlet and a trans¬ 
verse BubbaBal mark in the interspace below, with two brown 
ringed marks in the hind w r ing, as in E. kesava ?; a broad 
greyish-white discal band across both wiugs, broadest on the 
upper radial vein, otherwise fairly uniform throughout, 
margined outwardly with dark brown and strongly dentated, 
sinuous inwardly and in places dentated, powdered in the 
central portions with pale olive-brown, whtch also suffuses 
the band towards its lower end on the hind wing. 

Underside: fore wing pale greyish ochreous; hind wing 
bluish grey, with a little greyish-ochreous colour on the upper 
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portion of the outer margin; the discal hand as above, but 
margined on both sides with dark brown, white on fore wing 
and upper half of hind wing, the remaining portion being of 
the bluish-grey colour of the wing and very slightly irrorated 
in some of its central portions; discoidal and subbasal marks 
as in the male. 

Expanse of wings, g to 2^> ? 2^ to 3W inches. 

Kan goon, June, July, and August 1886. Many examples 
of both sexes. 

Allied to E . besom, Moore, much resembling that species 
in the male, but widely different in the female, especially in 
the size ana shape of the discal band and in the blue colora¬ 
tion of the liinu wing below* Undoubtedly the two sexes 
belong to one species, the markings being identical and all 
having been taken together. 

4* Euthalia laudabtlis , n. sp. 

g 5. Upperside bright metallic blue-green; a broad bluish- 
grey discal band across both wings, broad on the costa of the 
lore wing (which it does not quite touch) and gradually 
attenuated downwards towards the abdominal margin of tho 
hind wing, near which it becomes more or less obsolete, its 
inner margin sinuous on fore wing ; this band is bright and 
distinct in tho female and indistinct and nearly obsolete in the 
male, except at tho costa of the fore wing; fore wing with 
two discoidal black-lined marks, the upper part of the inner 
one centred with vennilion; hind wing with one black-lined 
mark ; both wings with a submarginaf lunular dark band and 
with the apex of fore wing suffused with blackish. 

Underside bluish grey, with greyish-brown transverse 
fascia*, one just beyond the middle and two submarginal and 
close together, the outer one lunular and nearly obsolete in 
the male; fore wing with discoidal marks as above; hind 
wing with two discoidal marks and two rings above them, 
the upper end of the inner discoidal mark and both rings 
being centred with vermilion. 

Expanse of wings, g 'd r %> ? 4A to 4& inches. 

North Kaitara, May, June, and July 1880. 

Allied to Jp. eveUna, Stoll, who gives the locality as Ben¬ 
gal ; but no other example appears to have come from that 
locality. Stoll’s figure agreeswith the Ceylon insect on the 
upperside, but on the underside it is without purplish and 
with pale spots on a dusky outer margin to both wings; both 
aro widely ^different from the insect now described not only in 
the coloration being bright metallic blue-green instead of 
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dull metallic golden-green, but also in the entire absence of 
the prominent discal band. 

PtERiyjB. 

5. Oallosunc alberta , n. sp. 

<£. Upperside pure white. Fore wing with the costal 
line blackish brown, accompanied interiorly with grey irrora- 
tions; basal area darkly irrorated with grey, a distinct 
greyish-brown mark at end of cell; a large carmine apical 
patch, with narrow blackish-brown outer border, running in 
on to the veins, which are also blackish brown, and with a 
broad, more or less suffused, blackish-brown interior band, 
which fines down the outer margin beyond the first median 
branch and sometimes to the hinder angle. Uind wing with 
the base slightly irrorated with grey ; large blackish-brown 
marginal spots on each vein, pointed inwardly more or less. 

Underside : foro wing white, costal and basal areas greenish 
grey; a brown spot at the end of the coll ; apical area broad, 
rosy flesh-colour. Hind wing rosy flesh-colour, tinted with 
lilac; a brown spot with a red centre at the end of the cell; 
a discal band of spots with pale centres across both wings, 
touching the apical flesh-coloured space in the fore wing, well 
recurved on both wings, usually complete on the hind wing, 
often only faintly indicated in the first median and interno¬ 
median interspaces of the fore wing, sometimes obsolete there; 
in some specimens the spots on this band, especially on the 
hind wing, are confluent ; two pale blackish-brown patches at 
the margin of the fore wing on the first and second median 
branches. 

5 . Upperside much as in the female of 0. dirus } Butler; 
the underside is, however, quite different, being coloured and 
marked as in the male, but with the colours and markings much 
stronger and darker. 

Expanse of wings, $ 1-& inch. 

Karachi, October and November 1885. 

Allied to 0. eubroeeus , Swinh. (Proc. Zool. Soc. 1884, 
p. 443, pi. xl. figs. 6 and 7. ?), but is more strongly 
marked above and below and differently tinted on the under¬ 
side in both sexes, having the peculiar purplish tinting of 
some of the African species. I have 37 males and 8 females 
of C. eubrosem and 14 males and 4 females of this species j 
they are near allies, but can hardly be seasonal forms of each 
other, as 0. subroseus occurs more or less all the year round* 

I have taken it in every month of the year except September. 
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6 . Iseuu alana, n. sp. 

d ?. Upporside lemon-yellow - . Fore wings with the 
basal and costal areas irrorated with greenish; costal margin 
black, suffused with greenish yellow, narrow in the male, 
broad in the female, suffused inwardly and filling up two 
thirds, sometimes nearly the entire cell; apical patch black, 
enclosing a broad orange belt (yellow in the female), divided 
by black veins into eight areas, the eighth aroa in the male 
being a small circle at the upper end of the cell, absent 
in the female, which has a narrower belt, and consequently 
a broader inner margin, which thickens much at the end of 
the cell, where it joins the costal band; there are also two 
large black spots in the two lowest areas of the belt; first 
ana second median branches black, making a yellow spot in 
both sexes where the second median interspace commences. 
Hind wing with a broad marginal black band a quarter of an 
inch deep, a very little broader in the female than in the 
male. 

Underside lemon-vellow in the male, chrome-yellow in the 
female, the male with a small blackish spot at the end of each 
cell: a blackish patch on the margin of the fore wing near 
the hinder angle and some Blight greyish irrorations along 
the margin of both wings j female with the spot at the end 
of the cell in the fore wing and the patch noar the hinder 
margin large, the latter running in well on the first median 
branch and narrowing down to the angle, with a discal row 
of blackish spots running upwards from the patch one in each 
interspace, lessening in size and paling in colour as they 
ascend. Hind wing with a small spot at the end of the cell, 
a blackish patch at the apex, and a few indistinct blackish 
spots in the disk; both sexes with minute black marginal 
points in the centres of the interspaces. 

Expanse of wings, $ ? 2-A inches. 

Maldah, July 1886; ten pairs, liarrackpore; six pairs. 

Allied to I. colaba , Swinhoe (Proc. Zool, Soc. 1885, p. 142, 
pi. ix. fig. 6); differs above in its much deeper black marginal 
border, and helow in having a black patch near the hinder 
angle on the fore wing of the male and in the bright chrome- 
yellow colour of the female, the female of I. colaba, of which 
1 have a fine series, being very pale yellow. 


7. Imas Una , n. sp. 

<? • Upperside pale bright primrose-yellow. Apical half of 
fon wing brownish black, enclosing an ochreous-red band , 
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divided by the veins into eight areas, the eighth area being a 
small space at the upper ena of the cell, just above the square 
knob of the black inner margin ; costal border and basal area 
irrorated with greenish grey. Hind wing with the base very 
slightly suffused with grey, and with a marginal brownish- 
black border about a quarter of an inch deep near the apex, 
and attenuated hind wards until it becomes a mere marginal 
line at the anal angle. 

Underside clear bright ochreous yellow : lower half of fore 
wing paling to primioae-yellow; a brown spot at the end of 
each cell, large on the fore wing; a suffused brownish mar¬ 
ginal patch near hinder angle of fore wing: a brown patch on 
the costa at the apex of hind wing, and a discal (nearly sub- 
morginal) row ot brown spots across both wings, one in each 
interspace, bent in on the costa of fore wing, the spots largest 
on the upper half of hind wing, but otherwise of fairly uniform 
size; a black marginal point on each vein in both wings. 

?. Differs from male above in its interior band Itmiting 
the subapical ochreous-red area, being broken in the middle, 
in the absence of the knob, and in the area being rather 
narrower. 

The underside is dark chrome-yellow^ paling to pale prim¬ 
rose on the lower half of the fore wing, and all the spots 
except the one at the end of the cell iu the hind wing are large 
and of nearly uniform size. 

Expanse of wings, 2^, $ 2& to 2/cr inches. 

Andaman Islands. 

Allied to /, audamana , Moore; is much yellower, the 
ochreous-red patch in both sexes is deeper, and the black 
bands very much narrower, and below the male is well spotted 
on the bind wing, instead of being nearly immaculate, as itt 
/. andamana. 


8 . Appiae olfsrna , n. sp. 

<J. Upperside white. Fore wing with the costal and outer 
marginal lines black; costal area with grey irrorations for 
two thirds of its length; base also slightly irrorated with grey • 
apical patch formed of thick brownish-black bars on the veins* 
as in A. zelmira , Cram., but shorter, paler, and more suffused! 
lessening in length biudwards and inwardly confluent to the 
second median branch; an inwardly pointed large spot on the 
first median branch and a very small one on the submedian 
vein, sometimes absent. Hind wing with a marginal row of 
small, faint, blackish-grey siiots, one on each vein : in one 
apt cimcn these spots are obsolete. 
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Underside: fore wins white; basal and costal area for 
two thirds of its length thickly irroratod with grey, and a few 
submarginal grey lunular marks; apical area ana the entire 
surface of hind wing tinged with yellow: hind wing with a 
touch of ochre on the costa at the base; a thin sprinkling of 
grey irrorations on the subcostal vein and first branch, and 
another thin sprinkling of grey atoms across the wing, passing 
just inside the end of the cell and turning upwards towards 
the apex. 

?. Above and below very much the same as in that sex 
of A. zelmira, but altogether whiter, the discal white area 
running in on the median vein to the base of the fore wing; 
the submarginal yellow spots smaller and the marginal brown 
band of the hind wing narrower. 

Expanse of wings, £ ? Iffy to inch. 

Haldah, April and May 1886. 

Allied to A. zelmira, Cram.; differs considerably in the 
male in the paler colour of the black markings above, in the 
absence of the large black marginal spots of the hind wing, 
and underneath in the absence of the black veins. 


9. Appias Irvinii, n. sp. 

. Upperside white: fore wing with a blaokish costal line, 
some grey irrorations on the costal area along two thirds of its 
length and some at the base j a black apical patch covering 
nearly one third of the costa at the apex and narrowing down 
the outer margin to the second median branch, its interior 
margin irregular and curved into the patch at its centre, the 
veins in the patch white: a small marginal spot on the first 
median branch and two or throe Bmall indistinct marginal 
spots on the veins in the hind wing. 

Underside: fore wing white, some costal and basal irrora¬ 
tions as above; apical space and the entire surface of hind 
wing tinged with yellow; a few grey irrorations crossing the 
end of the cell ; otherwise both wings are without marks. 

? . Upperside white. Fore wing with a broad blaokish 
longitudinal band from the base to the end of the cell, com¬ 
pletely filling its upper two thirds, continued up to the black 
costal line in a suffused form, and attached to tne black mar¬ 
ginal border by a black band on the third median branch, 
this baud filling one thitd of the costa at the apex, is broader 
than in the male; it also has white veins, its inner margin 
curves in a similar manner, but is more irregular, forms two 
teeth on the first and second median branches, and is con¬ 
tinued to the hinder margin; base of wing broadly suffused 
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with blackish-grey irrorations. Hind wing with the base 
and intcmo-median interspace irrorated slightly with grey; 
outer margin with large blackish spots on tlx© veins down to 
the second median branch, more or leas confluent. 

Underside coloured as in the male: apical yellow area 
limited by a blackish irregular thin band or line; costal band 
and connecting band as on the npperside, the former uni¬ 
formly coloured up to the costa. Ilind wing with the trans¬ 
verse line of irrorations as in the male, but darker; costa at 
the base touched with ochre. 

Expanse of wings, ? 2-ft inches. 

Mandalay, Upper Burmah, May 1886. 

Allied to A. offlerna j the male differs above in the black 
apical patch of the fore wing, and below in having no markings 
except the few grey scales across the end of tne cell of the 
hind wing; the female differs widely, having no marks on 
the hind wing above except the marginal spots, and under¬ 
neath the markings arc peculiar to itself. 

There are examples of this species in the British Museum 
from Upper Tcnaaserim, 


10. Apptas retexta, n. sp. 

(?. Upperside white. Fore wing with black costal line, 
below which it is slightly irrorated with grey for two thirds 
its length ; apical band narrow, formed by blackish spots 
fining inwards on the veins, more or less confluent on the 
margin, and decreasing in size to the first median branch, 
from which a blackish marginal line runs down to the hinder 
angle. Hind wing with some small indistinct marginal spots 
running slightly up the veins, which are obsolete in some 
specimens. 

Underside white, a few grey irrorations on the costa of 
fore wing for two tnirds of its length ; costal and outer mar¬ 
ginal lines black ; otherwise both wings arc unmarked. 

? . Upperside white. Fore wing with the costal line black ; 
a broad black longitudinal band from the base filling up the 
whole discoidal space with the exception of a thin streak 
above the median vein, and reaching up to the costa, joining 
the apical black band by a thin black band along the thwt 
median branch; a black suffusion below the cell, covering 
the base of both wings and running out in the interno-median 
area for half the length of the fore wing; apical black band 
extending for more than a third of the costa, its inner margin 
excavated on the lower radial vein, leaving a white square- 
shaped space between it and the discoidal band, then curving 
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downwards and lessening iu width, it reaches the hinder 
angle, and has three teeth running in on the first and second 
median branches and on the submedian vein. Hind wing 
with large black marginal spots on the veins, more or less 
confluent, paling to the anal angle in a greyish suffusion, and 
connected with a discal circular shade by blackish thin bands 
or lines along the Veins ; this shade is formed of pale blackish 
irrorations, and runs round the cell and below the median 
vein, and is suffused over all the lower part of the wing 
excepting the abdominal margin. 

Underside white. Fore wing witli the costa grey, discoidal 
band and connecting band pale; apical band indicated by 
pale bands on the veins $ lower basal band also visible. Tlind 
wing with a pale black, short, marginal band at the apex, 
the discal shade short and distinct, in the form of a trans¬ 
verse band; marginal spots and connecting vein-lines also 
present. 

Expanse of wings, $ ? 2j* 0 to 2^o inches. 

Bombay and Poona, July to December, common. 

Allied to A. libythea j Fabr., the type of which (a female) 
is in the Fabrician cabinet at the British Museum, and has 
been carefully examined by me. There ore tlireo distinct 
forms or species in this group ; the mules of all are somewhat 
similar to each other, but when put in rows can easily be 
distinguished; the females are quite distinct and constant in 
their characteristics. A, retoMa is the dark form, marked 
much like the female of A. zelmira , Cram., but without any 
spots in the apical border above and without any yellow 
coloration below. A . libythea , Fabr., has the apical border 
narrower, as is also the discoidal band; there is no connecting 
band, no suffused band below the cell, and no marks on the 
hind wing except the largo marginal spots, which aro dis¬ 
connected, and below there arc no marks at all except the 
discoidal and apical bands on fore wing faintly showing 
through tire wing, and a transverse medial shade running 
across the end of the cell in the hind wing; the third form, 
A* ares, Swinhoe (Proc. Zooh Soc. 1885, p. 188), is the 
whitest of all, the apical and discoidal bands on the tore wing 
are very narrow ana pale, and the hind wing above and the 
whole surface of both wings below are unmarked. 

1 have a long series of all three species. 

11 . Huphina liquid#, tu sp, 

<? ? • tlpperside white. Fore wing with the costal line 
black, accompanied by some grey irrorations on the basal 
Ann* <fc May* N* Hut * Ser. 6. Vol* v. 26 
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half; base also slightly irrorated; apical patch black, covering 
more than one third of the costa ; and fining down to the 
hinder margin, before reaching which it becomes attenuated \ 
interior margin of the patch slightly curved into the patch, 
more or lo«s diffuse, running in on the veins, and with a bent 
knob on the second median branch in the female. Hind wing 
with a pale narrow marginal band, inwardly diffuse, becom¬ 
ing gradually obsolete towards the anal angle. 

Underside : fore wing white, a broad costal band and apical 
patch pale greenish brown smeared with yellow ; a large sub- 
apical yellow patch near the costa, lfind wing greenish 
yellow ; median vein and a large shadowy band greenish 
brown; this band crosses flic wing, covering the apical and 
discal portions, and has in it some large spots of the ground¬ 
colour of the wing. 

The female only differs from the male in having more 
rounded wings and in being paler below. 

Expanse of wings, £ 2 r V, ¥ l^inch. 

Manableshwur, Apiil and May 1887. 

Allied to II rumba, Moore, but is uniformly smaller; differs 
above in its much smaller apical patch of fore wings, its 
nearly pure white hind wings, and m its paler and yellower 
coloration below, particularly so in the female; in H. retuba 
the brown band fills up the whole subcostal interspace and 
more than one third of the cell, whereas in H. liquida it is 
altogether dear of the cell and is purely discal. 

1 have II remba from tho Nilgiri Hills, from Calicut, and 
from Kanara, whence the type came. 

Hesperida. 

12. Baoris sikkima , n» sp. 

cf $ . Uppevsidc dark vinous brown. Fore wing with three 
semidiaphanous minute spots before the apex, the centre one 
the innermost, the upper one tho smallest; two larger spots 
at the end of the cell (abseut in the female), the upper one 
the smaller: three spots in the disk, the largest in the first 
median interspace^ square above and pointed outwardly below 
on the first median branch; the second outside tho first, 
smaller, more or less square, in the second median interspace; 
the third minute and round, but generally larger than the 
subapical spots, outside the second and in the lower radial 
interspace,—the female has an additional spot in a line with 
the others in tho interno-mediau interspace, with its lower 
Bide touching the submedian vein, and about the same sise as 
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the second discal spot; sometimes, bat not always, there is a 
very minute spot immediately below the first aiscal spot. 
Hind wing without markings, the patch of velvety hairs on 
the hind wings of the male reddish at their base. 

Underside slightly paler; spots on fore wing as above, the 
lowest discal spot in the female largely suffusod, the outer 
half of the two lowest interspaces iu the fore wing of the 
male pale and shining, the inner half in both sexes blackish, 
with a patch of brown raised scales in the centre of the sub¬ 
median vein in the male. 

Expanse of wings, $ ? 1 ft inch. 

Sikkim, 1889. 

Allied to B. scopultfcra, Moore (Proc. Zool. Soc. 1883, 
p. 532) ; differs in both sexes in having three instead of two 
subapical spots, in having three instead of two discal spots in 
the male, which arc differently shaped, and differs very mate¬ 
rially in the female. This insect is included by Mr. de 
Nictfvillc as one of the varieties of B . ocoia 9 Hcwitson. The 
descriptions of the so-called variations of B . oceia by Wood- 
Mason and de Nic^villc in Journ. As. Soe. Bengal, 1881, 
p. 268, are to me incomprehensible— B> oceia , Hew., is a 
Philippine insect. Ilewitson’s type, now in the British Mu¬ 
seum, which 1 have carefully examined, is from the Philip¬ 
pines, and is not an Indian insect; above this typo Ilowitson 
appears to have put several Indian Responds which arc of 
two if not three different species, and none of them correspond 
with the type. If any one will examine the type of Nilanera 
amantes , llcw., in the British Museum incorporated collec¬ 
tion, with the insects Hewitson placed over that name in the 
Hewitsonian collection, also in the British Museum, he will 
understand iu what manner ITewitson failed sometimes to 
recognize his own species. There are several other instances 
of a similar kind in the Hewitsonian collection. If Wood- 
Mason and deNic<$ville’a contention be correct that this insect 
is so very variable as they state, then it must stand as J3. 
ecopulffira, Moore, because it is not B* oceia . Hew.; but it 
appears to me that B. scopulifira as described by Moore, 
ms B. unicobr } and the insect 1 have now described as B* 
aikkima are all good species of constant characteristics; they 
vary a little, but not more than Hesperids usually vary, ana 
1 can show a satisfactory series of all three species. 

13. Parnara astigmata , n. sp. 

(J. Uppersidc blackish brown. Fore wing with two semi- 
diaphanous, yellowish-white, confluent spots at the end q£ the 

26* 
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cell; a large square spot in the first median interspace, a 
smaller spot outside in the interspace above, and two sub- 
apical minute spots; in one specimen a third still more minute 
spot near the costa. Ilind wing without markings ; cilia of 
both wings yellowish white, with black marks opposite the 
veins. 

Underside slightly paler. Fore wing with the spots as 
above and with a row of submarginal, indistinct, small, pale 
yellowish spots, one in each interspace, down to the second 
median interspace. Hind wing with a whorl of seven minute 
while spots in the interspaces round the coll, commencing 
near the base, with two m the costal interspace, one behind 
the other; an indistinct submarginal row of faint whitish 
spots, ending with two diffuse, larger, confluent spots in the 
interno-rnedian interspace; cilia of both wings as above. 

Antenna* with the outer half of the club yellowish white ; 
hook dark chrome-yellow. 

Expanse of wings 1 f n to ii 7 0 inch. 

Nilgiri Hills, western slopes, 2000 to 3000 feet; common. 

A wonderful mimic of lialpe cerata^ Hewitson. The ab¬ 
sence of the discal oblique series of raised scales in the fore 
wing above (the sexual characteristic of the genus Halpc) at 
once distinguishes it from that genus; above it very nearly 
resembles JL cerata , but the discal whorl of spots on the 
hind wing is deficient; below the spots and markings are of 
a similar pattern, but are very minute. 

14. Buastus bipunctue , n. sp. 

<J ? . Uppersidc dark blackish brown. Fore wing with a 
small, lunular-shaped, semidiaphanous, whitish spot below 
end of cell in the first median interspace, and a smaller round 
spot outside in the interspace above. Ilind wing without 
markings. 

Underside palcr ; with the spots as above, and with markings 
and coloration as m 8* adttus 9 Moore. 

Hook of antenna* dark ochreous. The spots in the females 
are larger than in the males; in one or two specimens of both 
sexes there is a very minute subapical spot, but most of the 
males are without it, and some ol them have only one small 
spot in the second median interspace, the other being obso¬ 
lete. 

Expanse of wings 1^ to 1& inch. 

Nilgiri Hills, western slopes, 2600 feet. September, 
common. 

Allied to 8. adit%i9 } Moore; differs in the absence of the 



Mr. C. 0. Waterhouse on new Scarabmuhe. 365 


two prominent quadrate spots at the end of the cell of the 
fore wings above, in the blackness of the cilia, and in the 
very minute size of the spots. 

15. Tdigonus lara } n. sp. 

Upperside dark reddish brown. Fore wings elongate, nar* 
row, apex produced, pale brownish grey, outer border very 
oblique; three semihyaiiuc spots, much as in T, thraw y Linn., 
but comparatively much smaller, nearly white, very faintly 
tinted with chrome-yellow. Hind wings without markings. 

Underside as above, but paler. 

Antennm white for one tnird before the hooked tip. 

Expanse of wings 2fV inches. 

Nicobar Islands. 

Allied to T. tfirax } Linn.; spots similarly placed, but of a 
different colour; the baud on the antennae while instead of 
yellow, and the apex of fore wing pale greyish instead of 
brown. The insect is altogether muon smaller, the fore wing 
much produced, the outer margin being so very oblique as to 
leave the hinder margin very short, measuring a trillo over 

of an inch. 


XLVII .—New Scarabaoidas in the British Museum . 

By Charles 0. Waterhouse. 

I HAVE recently been rearranging and determining the Colco- 

{ >tcra of the family Scarabandte. I was unable to find the 
ollowing species described. 

Scarahwus Reichei. 

Oblongus, mt depressing nigor; capita rugoso, postico medio leovi, 
entice aeufco sox-deatato; thoraco elytris bene lotiore, paulo eon- 
vexo, fortiterorebre punctate, lines irregukri mediana maoulisque 
quatuor ante basin Iambus, latoribus cronulatiB nigro-ciliatia j 
elytris sat depressis, nigro-fasris, opacis (sutura lmvi), distincte 
striatie, striis rubiilifcor punctuktis, interatitiis sat oonvexis, sub- 
tUissime confertisaime granulataa, punotifl adb parvis subseriatim 
notatk, latoribus tricarinatis; metastemo piloso, medio canaliou- 
lato* puuciato. 

Long. 10 millim. 

Bab . Cape of Good Hope. 

This species has the general form and characters of 8, iniri- 
catue, F., but is much larger. The thorax has the pune* 
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tures similar to those in ft iniricatu *, but crowded together, 
leaving a smooth median line and four irregular smooth spots 
near the base. The elytra are dull, very densely and finely 
granular; each interstice has in its middle portion veiy 
minute shining dots, which are placed near together and give 
a moie shining appearance to the middle of the interstice. 
The metafeternum lias an impressed line for its whole length ; 
the punctures are distinct and not very widely separated. 

ScaralxvuH A ndersent . 

Niger, viridi-cyancsecns, nitidusj capite acute sex-dentato; thorace 
lato, convoxo, fortiter puuctato ; chtris fori iter si riatis, striis for¬ 
th or punetatis, intorfltitiiB sat convexis punotis irregulanbus iuter- 
ruptiH. 

Long. 10 millim. 

TTab. Lake Nyassa. 

Very neav ft morbil/osus, Fabr,, but slightly tinted with 
bluish green. The thorax is Inoad, convex, and shining, 
eienulated at the sides and with long recurved hairs near the 
hind angles; the punctures are rather large and deep, 
usually separated from each other by the diameter of a punc¬ 
ture, but more distant at the back part of the disk. The 
elytra have the stiitr strongly impressed, each with a series 
ol strong punctures, which arc rather smaller than those on 
the thoiax ; the interstices are maiked at irregular intervals 
with punctilios similar to those in the strim; these punctures 
in some places touch each other and form an impression which 
interrupts the interstice. The antennas are yellow, except 
the basal joint. The raetastemum is smooth and shining 
and has a deep longitudinal median impression. The raeta* 
sternal process is much less prominent tnan in ft morhilhsus^ 
and moie obtuse ; its sloping sides arc distinctly punctured. 
The anterior tibia* have four equidistant tooth, the upper¬ 
most one only slightly smaller than the others* 

Scarabceus Wihoni. 

Niger, eat opticus : capita rugoso, antic© aeuto sex-dontato; thoraoe 
sericoo-opaco, punotis asperatis sat crebro asperno, linea median a 
cxcopta; lateribus denticulatis, nigro-eiliatis; elytris piceo-tinctifl, 
confertisHime subtilissimegranulatis, sicut serieeis, levitor striatie, 
etriis punctis purvis baud approximates notatis, interstitiis fere 
plauis, evidonler sparse punctatis; tibiis anticis long© quadri- 
dentatis; posticis intuB dense, extus longius nigro-oiliatis. 

Long. 26 millim. 

Hab. Persia (J. Wilson , Esq.). 
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This interesting species has the form and general characters 
of & sacer , but has a quite different appearance on account of 
the silky sculpture and the longer and more dense hair on the 
legs ; the elytra are a little narrower and the reflexed margin 
is narrower. The head has a slightly indicated transverse 
ridge, interrupted in the middle. The teeth in front and 
those on the anterior tibia* are rather longer and more Blender. 
The thorax has the surface extremely finely coriaceous or 
granular; studded with very distinct shining grauules, the 
granules rather larger and distinctly more separated from each 
other, and, as is usually the case, they are almost absent in 
the middle of the base, where there are some distinct, but not 
very deep, punctures: small punctures may also bo seen 
near the shining granules. The elytra have the interstices 
punctured; the punctures are distinct but not deep, irregular, 
generally separated from each other by about two diameters. 

Sebasteos PoggeL 

Convexus, niger, parum nitidus ; eftpito crcbre ruguloso, epistomio 
hubtuft donlibus duobus armato ; thoracc lato, eonvoxo, crobre 
forth or punctate, linou mediu.ua lurvi, uugulis aniicis acutis extror- 
suin direetis; el) iris busi angustatis, striatis, mterstitiis eonvexis, 
punctis nonnulhs Hubnonatira notatiH ; tibiis antiois longis, angus- 
iis, ijitus deutatis, onk* apirem sinuatis, extus quadri-donluhs. 
Long. 15 millim. 

Ilab. Congo. 

Somewhat resembles S. galenus } but is rather larger and 
differs as follows Head relatively broader, with the inte¬ 
rior angles more rounded; epistome broadly triangularly 
emarginate, with the two middle teeth not so porrect; the 
surface longitudinally rugulose. Thorax very brood, much 
more strongly punctured, or, rather, the punctures are much 
larger, irregular, generally very near together; at the sides 
small tubercles take the place of the punctures. Elytra con¬ 
siderably narrowed at the base, ami consequently the sides 
arc more rounded; the interstices are convex, especially the 
third and fifth, each with a line of distinct punctures. The 
anterior tibioe are longer, with the apical third distinctly 
sinuate on the inner side. 

Qymnvplcurue ThelwaUu 

ltotundato-oblongue, beno convoxus, fusoo-cenous, supra surduB; 
capita antic*' medio omarginato, granulate; thorace curiaceo- 
opaco, intide granulate, maoulis novom paulo elevatis nitidis 
ornate, lateribua obtuse denticulatis, angulis paatieis acutia, paulo 
productiB; clytris brevibus, convexis, granule minutis aspersis, 
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baud striatis, vittis paulo olovatis, interruptia, nitidis ingtructis; 
latoribus pono humcroe acute angulcvtis, ante apicem hand dila- 
tatis, apice arcuatim rotundatis. 

Long. 0 millim. 

Hal . Lake Nyassa ( Thehmll ). 

Nearly allied to Q . K&nigii , F., but shorter and more con¬ 
vex. The head is finely coriaceous and studded with small 
shining granules, which arc slightly separated from each 
other; there is no smooth median line. The thorax is of 
nearly the same form as in 0. Ka ntgn, but the sides are more 
rounded in front and cronulatc; the surface is coriaceous or 
finely granular, thickly studded with small shining granules, 
width aie rather near together; there is a small median 
smooth spot on the disk, with thiec irregular shining spots on 
each side, and between these and the sine (behind the middle) 
there is an oblique spot, somewhat interrupted in the middle; 
there is a small impression in the middle of the base. The 
elytra have an acute angular projection before the lateral 
sinuosity; the suitacc is dull and studded with minute 
shining granules, which arc generally near together: each 
elytion has two very much interrupted, slightly raised, slightly 
shining stripes, and between the suture ami the first stripe 
there is an elongate but ill-defined smooth spot. The meta- 
Rtemum is not produced anteriorly, but slopes down, and is 
studded with a few asperate punctures. 

Gymnopleurm Bomndeu 

Oblongus, couvcxus, tenoo-fuscua. Hindus, liavo-grisoo-pilosua; oapite 
gronulato, aulieo lore oeto~dontnto ; Ihoraco antice oblique angue- 
tuto, crobro granulato, raaeulis boptem paruui elevatis nitidis, 
fovoa laterali profunda, basi fovois (luabus distinotis, laiorilms 
post medium paulo smuatis, baud serrulatis. angulis posticis paulo 
product™, obtuse rotundatis; otytris aubtilissiiue serieeo-granu- 
lutis, toimitcr sat crebro asperato-punclatis, Uniter obtuse striatis, 
intcrstiiiia alternifi maculis obsolotis calvis ornatis; corpora sub- 
tus sat nitido, cuproscento. 

Long. 12 millim. 

Ilab. Senegambia. 

This sj)ecies is closely allied to (?. maoulosus . McLoay, 
but is more convex, of a brassy brown colour, and much loss 
distinctly spotted. The head 1ms eight angulations in front, 
the middle pair more prominent; above there is on each side 
an oblique raised line. The thorax is formed as in <?. macu- 
but is more convex and has the posterior angles more 
prominent; there is a small smooth spot in the middle and 
two others on each side of the disk, and another close to the 
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lateral fovea. The elytra have the small asperate punctures 
distinct and moderately close together; the spots on the alter¬ 
nate interstices are very obscure. 

Qymnoplcurus aignaticollis. 

Obscure fosco-aeneus, surdus, brevissimo flavo-griseo-pilofuis; tborace 
antico oblique angustnto, erebro granulato, maculis eireitor octo 
nitidis ceneis ornate, basi bifovoolato, lateribus baud scrrulatis, 
angulis posticis rotundatis; elytris subtilissimc coriaceis, orebro 
subtiliter granulatis, striis vix impressis. 

Long. 12 millim. 

Hah. Nubia. 

This species is very close to (/• macuhsasy McLcay, but is 
quite differently coloured and has no spots on the elytra. The 
head is rather closely punctured. It has four teeth in front 
(besides the obtuse angle of the lateral lobe), the outer ones 
obtuse. The thorax is obliquely narrowed in front, broadest 
before the hind angles, which are rounded and not so produced 
as in G. maculoam ; the surface is dull, dotted with very 
email shining granules, which arc rather close together: 
there arc two very distinct foveas at the base and the lateral 
fovea is also very distinct; there is a small, smooth, shining 
green spot in the middle and another between this and the 
bascj and on each side of the disk are three very irregular 
shining spots. The elytra are rather flattened, with very 
obscure striae, dull, dotted with minute shining gi-anules, 
which are rather close together. The metasternum is decli¬ 
vous, rather closely punctured. 

Gymnophurus Reichei. 

Fusoo-nigor, opacuB; capito sat erebro granulato, antice Iriangu- 
laritcr inoiso; thoraco ante medium oblique angustato, poatio© 
ftubparollelo, oonfertim snbtiliter rugose, antice granulis nitidis 
aspereo, disco et basi medio impression© notatis; elytris coriacois, 
obsolete striatis, mterstitiis he cun do et quarto parum eonvexis, 
granulis minutis aspersis; motosterno sat orebre punctato, medio 
paulo iuflato. 

Long. 11 millim. 

Hob* Abyssinia. 

This species is allied to G. maculosa# , but has much the 
appearance of G. mopsus. Tho head as in G. mopsus ; but a 
little narrower and with a more distinct angular cmargmatiou 
in front; the raised lines are the same ; the granulation is a 
little more distinct. The thorax is more convex, more finely 
rugose, more distinctly angular in the middle of the sides, 
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more parallel behind the middle ; the surface is sprinkled with 
minute shining granules, as in £?. mopsus, but they are 
smaller and only distinct at the front margin and front angles; 
there is a very shallow impression in the middle of the disk 
and another at the base, and on each side of the disk there 
are indications of similar impressions; near the front there 
are two voiw inconspicuous saining spots; the lateral fovea 
is well marked. The elytra arc (lull, with the second and 
fourth interstices very gently convex; the surface is sprinkled 
with minute shining granules, smaller and much less nume¬ 
rous than in G . mopms. The anterior femora have a small 
tooth on the front, rather beyond the middle. The meta¬ 
sternum is more widely swollen in front than in G . mopsus . 

Gymnoplcurua Jacksoni . 

ASruginosua, supra aurduB; capito an lice bidontato; thorace lato, 
antieo areuatira angunlato, coufertim subtiliter rogoso, angulia 
posticis porparum retlexis; elytris coufertim siibtilitor rugosis, 
stria suturali solum distinct a; motasterno autice paulo tubo- 
1080 . 

Long. 13 milliin. 

Jfah. JL Africa, Masailand (F, J. Jackson, Emp). 

Dark green, dull. Head fiuely rugose; bideutate in front; 
the usual oblique ridges at the sides not extending far back. 
Thorax veiy broad, closely and rather finely but distinctly 
lugose, witli a slight sinuosity behind the posterior angles, 
which are rectangular (but obtuse at the very apex) and 
slightly reflexed. The elytra at their widest part are scarcely 
so wide as the widest part of the thorax; the surface rugose 
as the thorax. The anterior femora with a small tooth at 
less than one third from the apex. Metasternum closely and 
finely rugose in front, with a distinct round swelling m the 
middle. Sides of the metasternum dotted with small tuber¬ 
cles. Pygidium closely and finely rugose. 

This species is very near to (r. humanm , McL., but is a 
little less fiuely rugose, has the posterior angles of the thorax 
less prominent ana less acute; and the metasternum has the 
anterior swelling rounded, and not at all pointed. 

Gymnoplcurus Delagorguei\ 

Oblongo*ovatus, paulo convexus, opacus, soneo-fueoue, subtus mrugi- 
noso-nigor; capito erobie granulate, antieo quadri-dontato; tboraoe 
croberrinio grauuloso-rugoso, angulia posticis obtusis; elytria 
lovitcr striatis, crobernmo granuioso-rugosis, sutura parum nitida; 
metusterno antieo paulo obtuse tuberoso, grauulato. 

Long. 17 millm, 
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Hah Port Natal. 

Dull brassy brown. The head with four obtuse triangular 
teeth in front; the surface dotted with more shining granules; 
those iu front are curved, slightly separated from each other; 
on the vertex they arc closer, smaller, and more elongate; 
the usual lateral ridges are distinct, and curve inwards pos¬ 
teriorly. The thorax is evenly convex; the surface granular, 
the granules slightly shining, very distinct; between the 
granules the surface is very finely rugose; the lateral im¬ 
pression is small; the posterior angles obtuse, not produced ; 
there are no basal impressions. The elytra are a trifle wider 
than the thoiax; the strias are distinct but dull; the surface 
is dotted with minute but distinct shining granules, which 
arc very close together. The pygidium is rugose. The 
anterior femora have a small tooth just beyond the middle. 
The tibia^ are moderately broad, with three strong teeth. 
The metasternura in front is somewhat asperate, with a 
swelling in the middle which is inclined to be angular; the 
sides ol the metasternum are strongly asperate. 

This species has much the appearance of G . mundus , but 
has no basal fovea to the thorax, and the sculpture is quite 
different. 


Gymnopleurus inconspicuus* 

Oblongus, olivaeons, mruginoso fiuctuB, parura uitidus, subtus asru- 
ginosus, nitidus ; eapito granuloao ot subtilissime rugoso, antic© 
obtuse quadri-dentato; thoraco eonvexo, ante medium oblique 
angustato, opaeo, crobre grunuloHo, bitai biimprosso, lateribus 
pouo medium paulo sinuatis, angulis posticis oblique rotumlatis, 
perparum rofloxiH; olytris thorace vix latioribus, sat crobre 
mtido-grauulatis, lovitev striatis; motaatorno medio nibido, 
tenuiter parce punctato, antieo angulato-tubercwo, opaco, sub- 
tiliter crobre granulate ; pygidio obsolete punctulato. 

Long. 17 millirn. 

Hah N.W. India, Mhow ( Major Yerbury ). 

The head is very finely rngose, with more shining granules 
scattered over the surface, the granules of unequal size, 
strongest on each side of the vertex, those at the front part of 
the opistome range themselves iu twos and threes transversely. 
The thorax is evenly convex, dull, with very distinct de¬ 
pressed granules, which are close together on the disk (often 
touching each other), rather smaller and more separated at the 
sides; the posterior angles are slightly impressed and 
obliquely rounded. The elytra are dull, the granules very 
distinct and shining, but very small and very slightly 
raised, moderately close together ; with a strong magnif ’ 
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glass minute asperate punctures may be seen between the 
granules. The anterior tibiee are incurved beyond the 
middle. The anterior femora have a small tooth rather 
before the middle. The metasternum is vertical in front, the 
vertical part finely and closely granular. 

This species is very close to G* Dejeanii, but is differently 
coloured, a trifle narrower, and the posterior angles of the 
thorax are more impressed and a little more prominent. 

Gymnoplcurve subtilts. 

Oblongus, paulo convexus, niger, parum nitidusj oapite subtiliter 
rogoso, anlieo granuloso, obtuse quadri-denlato; thoraee creber- 
rime subtiliter gratiuloso-nigoso, latoribus arcuatis, augulis 
posticis obtubis; elytris leMtor striatis, Bubtilissimo comma, 
crohro subtilitor granulosis; metastorno medio fore lrevi, mtido, 
antice oonvexo, crobie granuloso, fusco-fimbnato. 

Long. 19 roillun. 

Hob. N. India (GW. Buckley ). 

The head is closely and rather finely rugose, more asperate 
in front. The middle pair of teeth in front separated by a 
comparatively narrow incision. The thorax is not very con-* 
vox, a little more narrowed in front than behind; densely 
and finely granulose-nigose, with numerous small shallow 
punctures scattered over the surface, only visible in certain 
ligiits ; the lateral fovea is round and not very deep : there 
aie no basal impressions ; the margins are narrowly and 
slightly reflexed, the posterior angles obtuse and not pro¬ 
minent laterally. The elytra are very finely coriaceous and 
finely granular, the granules rather close together, very small 
(but slightly unequal), shining. The upper margin of the 
basal segment of the abdomen is distinctly thickened. The 
metaslernum is rounded in front (not tuberoso in the middle), 
arched, granulose, and clothed with long brown hair. 

This species is allied to Q . coffer, Ftihr. 

Gymnopleurus diffnis. 

Oblongus, sat oonvoxus, sat nitidus, ameo-cupreus, pedibus nigre¬ 
scent! bus ; capita eonfertim subtilitor rugoso, epistomio asporato, 
antico quadri-dentato; thoraee subtiliter coriaceo-rugoso, sat orebre 
minute punctato, latoribus roiundatis, angulis posticis baud pro* 
minentibus; el)tris sericco-opaois, loviter striatis, crcberrime 
subtiliter nitido-granulatis. 

Long. 14 millim. 

Hah. Scncgambia. 

The thorax is somewhat shining, more obliquely narrowed 
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in front than behind, very obtusely angular at the aides, more 
finely sculptured than the head, very delicately but densely 
rugose, and finely punctured; the punctures are small but 
distinct, and separated from each other by about three dia¬ 
meters of a puncture, at the sides they are indistinct; the 
lateral fovea is small and round. There are no basal im¬ 
pressions. The olytra aTe loss shining than the thorax, very 
finely coriaceous, with very closely-placed, minute, shining 
dots or granules; the strife are fine, and in them some very 
fine punctures may be seen. The metastornum is shining, 
with an interrupted median impressed line, slightly curvoa 
down anteriorly, and then more obliquely declivous, the front 
part rather dull ? rather closely asperate-punctale and pilose, 
with an indication of a small angular tuberosity in the middle. 
The anterior femora have a small tooth rather beyond the 
middle. 7. 

This species is allied to G. hilaris, Hope, but the thorax 
is more narrowed at the base, &c. 


XLVII1.— British Fossil Crinoids. 

By F. A. Batheu, M.A., F.G.8. 

11. The Classification of the Inndunata Fistulala 
(continued from p. 334). 

[Plate XV.] 

Diffkkential Characters. 

C. The Arms. 

We have now to consider the value of Arm-characters in 
classification. Here the main principles are so simple and 
so generally acknowledged that their discussion need not 
detain us long. They are as follows:— 

The simplest form of am consists of a series of ossicles 
continuing the lino of the Radial; the joint-faces of the ossicles 
are parallel to one another, and there are no pinnules. This, 
it is fairly obvious, must also be tho most primitive form of 
arm: examples are, Hybocrinue, lioplocnnus, and Baero - 
erinm (PL X.V, figs. 1«. b). 

Nearly as simple would be an am splitting in two, on the 
2nd or 3rd costal as axillare, and of which each half should 
resemble the preceding type: such arms are not indeed found 
in any known Fistulata, but they represent a stage through 
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which that group must have passed. What appears to have 
been the case is that this dichotomy once started was rapidly 
continued, so that the next stage presonts us with arms 
dividing equally at fairly regular intervals: Dendrocrinus , 
Homoerinm , locrinus , Merocrmus } Cyathocrinus , and a few 
genera closely allied to these have arms of this type (PL XV. 
figs. 2, 3 , 4) . As every additional bifurcation is an advantage 
to the animal, it is reasonable to suppose that an arm with a 
large number of terminal branches is more advanced in deve¬ 
lopment than one with lew; some species of Cyathocrinus for 
instance ha\e a lar laigcr number oi bifurcations than others. 

The next stage shows one limb of each bifurcation after 
the first becoming smaller than the other; thus, instead of 
one icgularly dichotomous aim, there arise two main arms 
w ith bifurcating branches given off alternately on either side. 
At fiist these blanches attain quite or almost the length of 
the main arm, <. g. Jlcterocrinus , Ohiocrinus y and Deism- 
nocrimw (PL XV. tigs. 5, 0, 7, 20). The advantage of 
such an ariangemcnt over simple dichotomy is not at 
once obvious, but it seems to be that the food-grooves are 
thus moie evenly distributed over the area covered by the 
exhnded arms ; imtherwe may suppose the aims to be more 
easily wielded when there is a stout median ridge. At any 
late fiuther evolution takes place in this direction; the main 
aim becomes fringed with armlets which again bear small 
latcial blanches, e. g. Va&ocrinus, Barycrinus , and some 
Dotiyocrini (PL XV. figs. 9, 10). When finally the arm¬ 
lets become small, cease to branch, and are regularly placed 
on alternate sides of successive joints, they are called Pinnules; 
a species of JJutryocrinus from the Wenlock Limestone is the 
earliest form known to have reached this stage, which is 
again exemplified in Deeadocrinm , 8cytakcrinus ) Grayhio- 
or inns , and other allied genera (PL XV. figs. 13^ 14, 15). 

This, however, is not the only way in which pitmulate arms 
have aiisen ; pinnules of course always originate in the same 
way, but then* arrangement on the arm may be different. 
Anomalocrinus (Tl. XV. fig. 11) is enough to show that* pin- 
nules may be developed directly on a dichotomous arm, 
although it is so anomalous a form that it leads no further. 
But the pinnules of Scayhiocrtnus and Poteriocrinus also 
appear to have arisen on dichotomous arms without inter¬ 
fering with the dichotomy (PI. XV. fig. 12); how this 
may have happened is seen in a very beautiful specimen of 
Cyathocrinus m the British Museum in which the arms are 
very finely divided at the tips and so closely resemble pinnules 
that even Mr. Springer was deceived when he examined die 
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specimen. Similar minute division of the arms is common in 
tfomocrinus and may equally well have occurred in Pariao- 
crinus ; and it is with these genera rather than with Cyatho- 
crinm that Foteriocrinus is in other respects allied. Pinnulate 
arms of this type may continue to increase in complexity by 
dichotomy, and then by giving off lateral branches just in 
the same way as simple arms ; but such complexity docs not 
appear till the Mesozoic Epoch. 

The types of arm hitherto considered are uniserial. *\ e . with 
the joint surfaces of the ossicles tnoro or less parallel to one 
another. But in pinnulate arms, since every ossicle of the 
main arm is really an axillare with its two upper joint surfaces 
unequal in size, there arises a zigzag arrangement of the joint 
surfaces. This may be so intensified as to produce a biserial 
arrangement of arm-ossiclcs j thus in a given length of arm 
the number of pinnules is doubled, greatly to the advantage 
of the animal. This biserial arrangement is chiefly developed 
in the genera with the two main arms in each ray; the 
same physiological end is attained in a different manner by 
the genera with dichotomous arms. 

The foregoing statement of facts will probably be accepted 
by oil; from it the following consequences arise:—Neither 
the branching of the arms by itself, nor the development of 
pinnules bj itself can be taken as characters indicative of 
divergence, for similar evolution may have taken place along 
many different lines. As regards arms, for instance, no one 
would associate Ohiocrinus with Vasocrinus 9 llohcrinm with 
Scylatecrinua , locrinua with Homocrinus or Cyathocrmtis , or 
Euajnrocrinub with Oncocrinm because these genera happen 
respectively to have vciy similar arm-structure. The unirn- 

E ortance of pinnules on the other hand is best exemplified 
y the genus Botryocrinua, for while the Swedish species 
have armlets and not pinnules, the common Dudley species 
has undoubted pinnules and its arm-arrangoment in no way 
differs from that of Decadocrinua . In recent C: inoids pin¬ 
nules differ from arms only by containing the fertile portions 
of the genital glands; but it is pretty obvious that in these 
older Oxinoids without pinnules, the genital products must 
have been borne at the tips of all the arm-branches : hence 
the physiological difference need not even have been so great 
as the morphological. There is, however, one character, or 
rather combination of characters, which seems to be of rather 
greater importance, and that is the persistence of a simply 
bifurcato arm bearing first armlets and then pinnules, as 
opposed to the development of pinnules on a dichotomous arm. 
Between these two types no connecting-links are evident. 
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Arm-characters in general may, however, be used as a check 
on other mothods of classification ; they enable us to correct 
possible orrors in phylogeny, for instance a pinnulato form 
cannot be the ancestor of one with simple arms. In this 
aspect their study proves of great importance. 

D. Modes of Union . 

The different varieties of suture and articulation by which 
the plates and ossicles of Crinoidea are held together will be 
found explained in the section on Terminology (p. 314, ant?) 
under the words Syzygy, Close Suture, Loose Suture, and 
Muscular Articulation ; repetition is therefore unnecessary. 

On the variations of these structures in different genera 
Messrs, Wachsmutliand Springer have laid some stress (Rev. 
III. (189) Proc. 1886, p. 113), and have taken the greater 
differentiation of articulation in their family Poteriocrinidieaa 
il a good distinction ” between them and their family Oyatho- 
crimdio. These differences are, however, rather of degree than 
of kind; loose suture and even articulation may take the 
place of a close suture whenever ther** is any need for greater 
movement; while on the other hand a sutural union may 
become syzygial when greater firmness is required, it 
would certainly not be philosophical to separate a genus 
because certain of its articulations were better developed than 
those of the other genera of its family. Undoubtedly, how¬ 
ever, some amount of regular evolution is observable in this 
point; later forms, as a rule, combine firmness and free motion, 
while earlier forms are but slightly flexible. 

A difference of union, correlated with a difference in arm- 
branching already pointed out, is worth notice. In dichoto¬ 
mous pinnulate arms the several axillaria arc united to the 
succeeding plates by muscular articulation j in simply bifur¬ 
cating pinnulate arms there is only one axillarc that can be so 
united. Thus the more cumbrous dichotomous arms have 
their powerB of movement equalized with those of the simply 
bifuicating arms (Decadocrinus, ticytaleerinm). But income 
later genera of the simply bifurcate type the balance is again 
brought over by the articulation of several of the proximal 
arm-plates ( Oraphiocrinu8 } Erisocrinus , Eupachycrinm) , such 
as never takes place in dichotomous pinnulate arms. 

Principles of Classification. 

The chief variations in the structure of the Fistulata con¬ 
sidered, it only remains to be seen how we can best frame * 



Mr. F. A, Bather on ffHUM CMurifa. 877 


classification that shall show the true relationships of {ho 
various genera. For it is this which has come to be the 
object of Systematic Biology. Morphology nowadays devotes 
itself to tracing the past history ana true kinship of the forms 
of life; most especially is this the province of those divisions 
of the science known as Embryology and Palaeontology. 
But whereas Embryology deciphers its history in the palim¬ 
psest of an individual, Palaeontology reads records that are both 
consecutive and distinct. The first step then is to gather from 
the successive fossils the actual history of the lines of life. 
Two forms might be very similar, but if one came from the 
Cambrian and the other from the Trias, we should hesitate 
to place them near one another before having worked out the 
actual descent; indeed wo should not be surprised to find 
thorn belonging to quite different Families. This, however, 
might equally be the case with two forms not only similar but 
contemporaneous. How many a group once thought to be 
self-centred and clearly circumscribed has been proved to have 
a polygenetic origin I 

But Palaeontology, while thus indicating the solution of one 
problem of classification, puts before us another of no less 
difficulty. The Zoologist, or—to better name him—the 
NeontoJogist, deals with forms co-existing at a single epoch; 
the Palaeontologist has to deal with forms that come and go 
through many an earth-period. A line of life not only gives 
off branches, but itself varies, so that the later descendants 
differ greatly from their earlier ancestors. The problem is to 
express this latter variation in Classification. A new term is 
required: a Series must be distinguished from a Division ; 
the former is a difference in degree, the latter in kind. I have 
thought it necessary to draw attention to these well-known 
principles, for any Classification must depend on its methods 
no less than on the facts to be represented by it, and every 
one’s method does not seem to be tne same. It is in fact the 
fashion with a certain school of naturalists to sneer at phyto¬ 
geny. But surely to learn the history of the races of living 
beings, and the laws governing that history, is the object of 
all our labours. On this alone can a true and final Classifi¬ 
cation be based, and to express this in convenient form is the 
Classifier’s only purpose. 

Geological History. 

Let us then turn to the history of the Fistulate Crinoids. 
The outline of this history roust be sought for in the time* 
succession of the various genera. This is expressed in the 
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accompanying Table (I.) of Geological Distribution. The 
American rock scries has been taken as the molt convenient j 
for the horizons of the various fossils are more distinct ana have 
been more carefully noted by American geologists, and Crinoids 
appear to be found in America at more horizons than in 
Europe. The horizons or localities of extra-American genera 
are noted in brackets: W. L.»Wenlock Limestone and 
M. L. = Mountain Limestone. To those who have read care¬ 
fully the carliei part of this paper, a mere inspection of this 
table will suggest the various lines of descent. So far as 
positive evidence goes there is nothing here to conflict with 
the history of evolution in various stiuctures as sketched out 
in piocodmg sections. There arc of course gaps in the chain 
of evidence; but these were to be expected. Their slight 
importance is brought out more clearly by the plan hero 
adopted of printing the name of a genus only opposite those 
strata in which it lias actually been found. Catceoarinua for 
instance, which is known in the Niagara and Wcnlock Lime¬ 
stones and which persists with slight modifications to the 
Keokuk, must have been living in the Wavcrlcy, Chemung, 
and HoJderherg eras. Till it lias been discovered we need 
not hope to find forms intermediate between, say, Botryoorinm 
and Vasocrinus. Moreover the sudden appearance in the 
Tienton Limestone of no less than 9 genera, all very distinct 
from the 3 rare genera found in earlier rocks, is an obvious 
indication of a series of Cambrian ancestors as yet known 
only by a few undecipherable fragments: it is as unnecessary, 
as it would beabsurcl, to derive all these from Hyboorinus mi 
Iloplocrinus, 

Among the forms known from the Trenton and earlier rock* 
are botli Monocyclic and Dicyclic genera. I have already 
givon reasons to show that Monocyclicamay have been derived 
from Dicyclica (p. 318 anti) ; but the table shows that certain 
Monocyclic forms are actually the earliest known, viz. llybo* 
crinub } Iloplocrtnus , and Baerocrinus* Now these forms 
differ so markedly, both in the arm-structure and in the 
arrangement of the anal plates, from the other early Mono- 
cyclica that they must be regarded as quite a separate family. 
It is impossible to derive any of the other genera immediately 
from them. This family—the Hybocrimdas of v. Zitfcd* Aft 
emended by Wachsmutli and Springer—may therefore be at# 
on one side, and the course thus far cleared. 

The remaining Monocydica of the Trenton are Eotmo* 1 
crinu8, Ifeterocrinus , Ioorinus , and CastocrirM . Of thftlft 
the last is obviously already much modified in the direction c£ 
Pi'octtvocrinud and Calceocrinu #; if the line along which til(ft 
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development of these genera has proceeded be prolonged back* 
wards instead of forwards, we arrive at an ancestral image 
not unlike Ectenocrinus, Beterocrinus, or Ioorinus. We 
therefore conclude that these latter forma approach more 
nearly to the common ancestor. It remains to pc seen which 
of the three is the most ancestral. In the first place Jocrinus 
haa a simpler structure so far as the ladials proper are con¬ 
cerned ; and that in this case the simplicity is archaic I have 
already tried to show (p. 327, end of first paragraph). 
Secondly as regards the anal plates I have argued that 
locrinus represents a more primitive condition (top of p. 330). 
Thirdly the arms aro simply dichotomous and not at all 
specialised into main arm and armlets. These arguments 
should be enough; but to my mind the existence of an exactly 
similar and contemporaneous form among the Dicyclica—via. 
Mcrucrinus —proves that the two were descended from an 
ancestor possessing their common characters, and probably 
with a Dicyclic base. This ancestor then, if its existence ho 

£ anted, was likewise the progenitor of Ectenocrinus and 
eterocrinu#, and, among the Dicyclica, of Otlaioacrinm and 
probably Cai-abocrinus , and possibly of Dendrocrinus and 
Ewnnrocrinus, 

The Monocyclic base is of course enough to separate Ecieno- 
erinutt, Jocrinus , &c. from the Dicyclic genera, and at. their 
subsequent history we shall now do well to glance. Whether 
JSettracrinus or Eotenocrinua lie the older is hard to say ; 
Beterocrinus probably, as the brachianal is in a slightly more 

I primitive position; the arms also arc simpler in that the arm- 
ets arc not so reduced in size, and tne syzygial union of 
alternate joints characteristic of lCctenocnnus ta not here deve¬ 
loped. Be this as it may, Ohiocrinus is, both in time and 
arm-development, a natural descendant of UeterooHnue. 
Anotnalocrtnus is a peculiar offshoot from the same stock. 
Further than this it is impossible to trace the history of thus 
fcnily. Edriocrinm , Beumnocrinm , and Bolocrtnm, though 
Monocyclic, had certainly a different origin; Edrioerims , 
however, is so extremely specialized in other respects that one 
cannot perceive its true affinities. 

. Myoocrinm and Gatilioarinus appear to be connected in 
the structure of the dorsal cup with Caleeocrinus ; bat the 
drooping on the stem, which seems to have been the main 
lector in inducing the structure of Calatoaimu, does not 
operate here. The resemblance may be merely homoplastic; 
if anything move, we znusumppose that structures originally 
selected as conducing to one special object, were on a sudden 
diverted to another quite distinct. The peculiar arm-arrange- 
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ment may have arisen from the modified lateral arms of 
Cafceocrwus along lines similar to those followed in the 
evolution of (Voialocrinu*. The whole problem, however, is 
one that, in the absence of more complete knowledge, admits 
of much speculation but of no satisfactory solution. 

To pass to the Trenton Dicyclica—similar reasons cause 
me to regaicl Merocrinm as the most ancestral of the h genera. 
From Merocrinuti, Ottatcaci'inuii diffeis bur little, and the two 
were doubtless derived from a common ancestor of not much 
earlier date. With this same ancestor Garabocrinus, though 
an anomalous form, may have been closely connected. But 
Dcudrorrinus was piobat>ly derived more directly from Ottawa- 
criftuSj which, except in the development of ti radianal, it 
closely resembles. Eu/ndrocrwus again shows, so far as the 
arrangement of the annf area is concerned, a slight advance on 
Dendrocrimw , from an immediate ancestor of which genua it 
was piobably descended. The arms of these genera resemble 
one another in their simple dichotomy, and afford no evidence 
cither ay. Oue thing is plain— Merocrinus , Ottawacrinus, 
Dendrocrinm , and Euspirocrinus are all closely connected, 
and are all primitive. Their exuet relationship* are of less 
importance, 

Proceeding to the Kiagara and Wenlock Limestones we 
find, chiefly in the Old \Voriel, a great influx of new forms. 
Thenaro&'inu# may be connected with Carahocrinus , but its 
exact significance will be more fittingly discussed in a later 
paper. Uwnocrinus very obviously carries on the line of 
Dendroci'inus , Euspirocrinm of Oothlaml and Closterocrinus 
of the Clinton group are dnect descendants of the Trenton 
Eusjnroadnus ubconicus , while Ampheristocrinu* is a very 
close relation. 

The four genera Streptocrinus, Arachnocrinus , Cyatio* 
crinus. and uwocrinus resemble one another in the presence 
of a large brachianal in line with the radial®, and in tho 
absence of a radianal. In this latter respect they differ from 
all their contemporaries; and here a moot point crops up 
has the radianul become atrophied in Gyathocrinus, or was it 
never developed? Messrs. Wachsmuth and Springer adopt 
the former, I incline to the latter view. If my reading of 
OUatcaorinus (PI, XIV, fig. 12) be correct, it is very easy to 
derive Gyaihocrinus and its allied genera from that genu® 
without supposing such a waste of force as the sudden growth 
and more sudden disappearance of a radianal. The American 
authors were evidently driven to their view by their belief that 
the radianal was a primitive element of the dorsal cup. They 
will perhaps point out that Botryocrinus and Sicyocrinw 
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actually represent the intermediate stages in the atrophy of 
the radianal; this, however, is disproved try the arms, for while 
those of Cyathocrinua &c. are simply dichotomous, the more 
specialised* armlets are already developed in Bioyocrinua and 
Botryocrinus. 

Clearly then the Dicyclica of Niagara and Wenlock age 
must be divided into three groups: one with brachianal, large 
radianal, and tendency of tube-plates to sink into dorsal cup; 
a second with large brachianal only: and a third with large 
brachianal and with small radianal. The first group lias 
rather slender, long, dichotomous arms; the second has short, 
rather stout, dichotomous arms; the third has stouter arms, 
as a rule with armlets. 

Following the fortunes of the first group, Ilomocrinus leads 
us throngk the Lower Devonian to the Eifel-Kalk of Europe 
and the Hamilton group of America. Here occur Pariso- 
orinua, Poteriocrinua , ana Scaphiocrintis, all closely resembling 
one another in the anal area, and ui this point also not far 
removed fiom Homocrinua. The main difference is observ¬ 
able in the arms; those of Homorrinus and Parisoarinus aro 
simple und dichotomous, while those of Poteriocrinua and 
Bcaphiocrmus are already pinnulate. Then* is here one of 
those gaps which a better knoa ledge of Atneiicau Devomau 
Orinoids would piohably fill. From Scaphiocrinus through 
Woodvcrimig to Conliocriniu and Hydreionocrin us the stages 
are gradual and easily traced. 

It is convenient next to take the thud group mentioned 
above, viz. the Botryocrinua group. Here again is a great 
gap: at the same time there can bo little doubt that both 
voaocrinua and Burycrinua are direct descendants of Botryo- 
orinua ; with them Atelettocrinua is closely connected. Bern- 
docrinua, which comes in with Voaocrinua, appears to me to 
be also descended from Botryocrinua, although it is rather 
further icnioved fiom it than is Vaaocrinua, With JDeoado- 
<*•»««* are closely connected the rather later forms Grapkio- 
crinua and 8cytalecrin.ua. iiraphiocrinua, however, presents 
that modification in the anal area (PI. XIV. fig. 36) which 
through Bursacrinua , Phialocrinua, and Synyphocrinua leads 
otl to Eriaocrinu *, Gerioorinua, and Stemmatocrinus, and 
culminates in the Triassic Dadocrinus and Encrinus. A 
different modification of the Deoadocrinua typo is seen in 
JSupachycrinm, with which Tribrach ioorinm is probably to 
be connected. Cromyocrinua is a direct offshoot from 
Eupackycrimu and to it in turn Ayaaaisocrinua is closely 
allied. 

'i hate relationships are so obvious, and in foot so generally 
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acknowledged, that 1 have not judged it necessary to enter 
into details. But there is one poiut in which I differ very 
materially from previous writers; that is the separation of 
these forms which 1 have just described as descended from 
Jiotryocrinus . Other authors place them close beside Pot- 
eriorrinus (s. str.) and tfcaphioorinua , But the dichotomous 
many-branched arms of these two genera and their allies 
could hardly have sprung from the bifurcate, heavily pinna- 
late anus of JJeeaJocnnus, (Jravhiocrinus, and tfcytalrcrinus, 
without leaving some traces of the process; these latter closely 
lenemblc the arms of Vasocrtnus and of some species of 
]totrywrinus. This seems a sufficient reason for separating 
the two groups ; 1 have already alluded to differences of 
articulation countcted therewith; besides this there is a 
general similarity of w hat is called u habit ” in the members 
ot each group, and there is certainly nothing to oppose their 
alliance in this manner. 

To return to the Cyathocrinm group; that genus itself 
persists unchanged to the Coal-measures. In Codiacrinus 
the birtchiaual seems to have been again raised above the 
level of the radials, and has not vet been observed. Achrad - 
ocrinna shows an atrophy ul the brachianal, uud a diminu¬ 
tion of the aims, characters which aie still more pronounced 
in liypocrinus, Lecythoirinus is probably a descendant of 
Gissoct iuusj and Lecythiocrinus at Codiacrinus, 

The Dorsal Cup of Jielemnocrinus , except for its mono¬ 
cyclic base, resembles that ot Cyathocrinus ; the arms show 
a tendency to the development ot armlets, but are not a great 
advame on those of ('yafkocrinus: on the whole 1 incline to 
the belief that this genus is descended from Cyo,thocrinm } 
but that intermediate stages have not yet been found, i/ofo- 
crinus is an advance on Jjelcm/wcrintis lioth as regards atrophy 
of the brachianal and the conversion of armlets into stout 
pinnules. 

In each of these lines there is a gradual development of 
articulation; this, however, can merely serve to confirm the 
general evolution, and it varies so much according to the needs 
of individual genera that under no circumstances could any 
great argument be based on it. 

Classification. 

The Genealogy of the Fistulata may be summed up in the 
accompanying table (Table II,). It is of course needless in 
the present year of praco to j>omt out the differences between 
a scheme such as this, which sIiowb general relationships; and 
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a tree that follows oat the descent of individuals. To repre¬ 
sent this in convenient classificatory form is the final problem. 

First there is a group which one feels almost inclined to 
remove entirely from the Fistulata, viz. the IIybocrinux* ; 
the ventral sac of Hybocrinus and Hybocystis , in which 

f enera alone it has been observed, is very small, and its truly 
stulate nature doubtful*. 

There are next two maiu groups, otic of which includes 
the families 1 Ijbtbhoorinu>Ji (to which I add Anomalocrinm ), 
CAM'BorwNUUS, ami OATiLLOCRWiDiE. So far the families 
arc veiy nearly the same as those maintained by Messrs. 
Wftchamuth and Springer. 

The second group, which comprises all the Dicyciic and 
two Monocyclic forms, must be again split up, and here a 
rather different anangement from that of previous writers seems 
inevitable. 

First conics a Division characterized by brachianal, large 
radiatial, and usually some other anal plates in the dorsal 
cup, and by dichotomous arms. This can again be divided 
into three; on one side a Family including Carabocrinm and 
Thennrocrinus , but of this I am doubtful; on the other a 
Family of Ewpiroa'uwa and its dcsscendanta, and in the 
middle a Family continuing the main line through Ihndro- 
crinus j this is conveniently split into two Series marking 
the development of pinnules; Scries 1. may be called 
Dendrocrinitoa, Series 2. Soaphiocrinitea. The Family itself, 
which will include Meroertnm and OttiumcrinuSy may be called 
Dundrocuiniius. 

The next great Family starts from Botryocrinux } and this 
anahi must be split into series : the Botryocrinites will include 
all in which the radianal is rudimentary, and pm miles as a rule 
not yet evolved from armlets; the Scyt&lecrimtea will include 
Decadocrinus and Scytalurinas } both of which are elongate 
{fffevraXrf) } have tlneo anal plates in doi^al cup, and have 
piuuules; the Graphiocrinitea wdi include genera in which 
the radianal is lost but in which the bttfcluanal remains in 
the limits of the dorsal cup; the Eriaocrinites of Wachsmuth 
and Springer may remain, or may be included with the Bn~ 
crlnitee, as comprising genera in which no anal plate remains 
in the dorsal cup ot the adult: the Cromyocrinitas will include 
the rounded forms in which tuc three anal plates arc retained 
in the cup. In allusion to the ten amis borne by all genera 
of the Family, the numo D*X)At)OCRiJUD;E may be fitly applied 
to it. 


♦ W. & S. Rev. m. (191), 200) Prot\ 18*0, p. VMl 
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The last great family consists of descendants of Cyatho* 
crinu*, and for it may be best retained the name OYATHO- 
uuinidx, i hough at the lisk of some confusion with the 
previous applications of the term ; but these applications have 
been so numerous that one more can hardly make the con¬ 
fusion \\ orse confounded than it already is. It will be advisable 
to sepal ate this iamily into Cyathocrinitea, Codiacrinites, 
Achradocr mites, and Belenmocriaites. 

Possibly, however, the Family Bei.kmnociuniius, as its 
origin is so uncertain, may be allowed to stand as Wachsmuth 
and Spiinger defined it (Rev. Ill. (103) Pioe. 1886, p. 117). 

The Classification then may be tabulated as follows:— 

FISTCLATA. 

V Fam. IlYBoruiNiDAS. Llybucrinusy lloploerinus , liaero - 
er//ms» 

Group A. 

Fan), 1. llBTKUOUUNUhtt. Jorrinu<t } l/etcrocrinus } lie - 
tenocrinus^ Ohior >huh 9 Anomalocrinm , 

Fam. 2. f'AM'i:oiK!NIl>.£. ('antoa'inn^y ProrHvoerinm y 
Calceocrinm, 

Fam. 3. (J A Ti LM K *R t NI1> jr . Mycocrinus ) Cat Moor irms> 
Croup B. 

Fam. 1. Dendrocpjnid^:. 

Sei ics 1. Dendrocrinites. Merocrinus } ()Uatmcrinua f 
Dendroct inusy Herpehu in us (?), Homwrinm, 
Par ihorr tint*. 

Series 2. Scaphiocriuites. JUeriocrinm, ticapkio - 
criuus , Woudocrinus, Zeacrtnux f Cwlivcrinu# 9 
Hydreionucrin us, 

Fam. 2. V Caraboc rinio.k. (hrabocrinm, Tlmiaro- 
crinus . 

Fam. 3. Euspiroorinidx. Empirocrinnsy Gkwtero* 
crinusy Amp/teristocrinus . 

Fam. 4. Decadocuinid^. 

Heiies 1. Botryocrinites. Botryocrinm , Sicyo* 
crinusy Oucocnnus, Vasocriuusy Burycrtuus* 
Atelestocrinus, 
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Series 2. Scjtalecrinites. Decarlocrinna, Hcytale- 
crinuH . 

Series 8. Oraphiocrinites. Graphiocrinutt , Phialo- 
crinns , Ceriocrhnia ' (Jiursacrinua, 8ynyf)ho- 
crinus) ?. 

Series 4.—(<?). Erisocrinites. Eriaocrinm } Stemmat- 
ocrinwt. 

(b). Encr mites. Daducrinua, Encrinua. 

Series 5. Cromyocrinites. Eupachycrinus, Tribrach* 
iverinufi) Gromyocrinua } Aguasizocrinus. 

Fam. 5. CyatuoohinidjK. 

Series 1. Cyathocrinites. Oyathocrinus , Strcpto - 

crinus , .rirat7*/iocr*/m#, Gissocrinus, Lecytho- 
crinus. 

Scries 2. Codiacrinites. Coiliacrinua , Lecylhio - 

crinua. 

Series 8. Achradocr mites. Achradocr inns , Hyiw- 

crinus. 

Fam. 0. Bklkmnociuni da;. Belemnocrinua } Holocrtnus, 

1 ncert ae sed is—i5Jrfoe/*/« jav. 


It seems unnecessary to indicate the diagnostic characters 
of these families and series more clearly than has been 
already done. The more natural a classification is, the more 
difficult must be any attempt at definition: as knowledge 
grows, delimitations vanish. Not that this classification is 
either natural or complete j of its imperfections in those 
directions no one cun be more sensible than myself. The 
facts, indeed, on which the argument bus been based have 
been verified m far as possible; the labour of collecting them, 
which would otherwise have been too great, has been lightened 
by the previous work of Messrs. Waehsmuth and Springer, to 
whom all students of jmhtozoic crinoids owe a debt of grati¬ 
tude. That I differ from these authors is due partly to differ¬ 
ence in the interpretation of the facts, partly to a difference of 

a le. The principles that govern the above classification, 
not yet universally accepted, are steadily gaining 
ground among biologists. It is m the interpretation of the 
facts that the real difficulty lies, and hero l am as likely as 
not to be wrong. Increased knowledge alone can solve our 
problems. The proposed classification should be regarded as 
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a scaffolding necessary for the erection of that more solid 
structure to which it must one day give place. 


EXPLANATION OF PLATE XV. 


(Illustrating chief type# of Arm-#tiucUuv in Fiatulate CrimridM 


While the figures of this Plate art' necessarily diagrammatic, they hint) 
been const) neted either from actual specimens or from the ht wt published 
drawing obtainable Their order i# inert h intended to facilitate com¬ 
parison anti follows no scheme of classification It is not pOMible to 
indicate in such a Plate the various degrees of articulation, but in figures 
7 \ 20 #\ /ygie« aie represented by dotted lines. In each figure the radial 
is drawn in w hole or in part. In the follow ing notes the aperiflc name is 
inserted when that paitirular ‘•peeies 1m* served ikh copy fot t)ie diagram ; 
othei specie# of the gciuib have of couise the stum* general structure. 
In the case ot a genus not actually figured, the number iudicHtcH the typt 
to which it approximate» in nun-structure. 

A< hrttthxTinm —tu n)h unknown. 

Atpmiwcnmn IT», long, MuutUh : ossicles short, cuneatt ; pinnules 
strong. 

AmplwnstucnnuH— one brachial only known, quadrangular and very 
small. 


Anotoahcnnm— 11; figure based on dowenption by \V. & 8. llev. III. 
(212) Pioc 1 p. 1 .'MS. 

Auuhnonm/w , heavy, scarcely diminishing towards tips; ossicles 
short, quad)angular, but axillarie# loiigei. 

AttInto*run/*—- 10; armlet# from every 2nd oaaiclo, on alternate aides, 
extend to tips of arms. 

Httwtcrirtu* Ungtnri A a; after Grewinglt, from P. 11. (’ar pen ter, Quart. 
Jouru Ueol Hoc. \x\viii. pi x\, fig. 1 

Han/i ritw# - 10; arms sometime* branch again on ttrd or 4th dwtichol, 
but never in anterior ray, and only in one arm to a ray; in B 
tumulus (M the antoro-latoral ra\s have only one main arm 
apiece. 

Belnmocrimt* typu*— 20; woo . Sc H. Lev. III. PHf>, pi. v. fig. JO. 

Jlolryocrimu ram#si**imu »-~\!>; after Angelin, fit. pi. xx. tig. 8. 

Hot /yarn huh up. ntmdwr. —J;1; froni specimens ftom Dudley. 

llnriMrinm —aims branch, mid are in contact laterally; distichals wide, 
flat, slightly cimeato; palmare lews than half the width. >V. k 
S. consider this so close to Graph iocrinus that they have made 
it a Hubgenus thereof; otherwise its place would «eom to be with 
the Scnphiocrinites, near WottdocHfiun, from which it differ# in 
the more advanced condition of the anal area. Without seeing 
#po< imtns I do not like to venture on the alteration. 

CalceocnuuH pinnule# not developed; lateral arms dichotomic In a 
peculiar manner, out of the ordinary line of evolution. 

Cumhocrinm —,S; aims short compared with «i»e of calvx. 

('astoennus— arms irregularly dichotomous, non-pinnuhito. 

Caiillocrinm —arms wimple, not branched, many rise from a euurlo radial 
uh fhown in PI. XIV. fig, 2i>. ‘ * 

( Wiocrinm — 1 d. 


Clodcrociinu« —arms obscuw, soo Hall, I’al. N. Y, vol. ii. p. 170 t>l *U . 

ligH. 2 o-f. ’ r ' 

Co'llarrmut- » w*o 1’ollniann,« Unlerdevoai»ch« Crinoidon,” Vwh, d. 
nut. Vei. preugH, lthcinl. sliv. pi. iii. fig-, 1, 1887. 
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C&lkmnw— li in its arm-structure lean* decidedly toward* Woodoormw” 
W. & 8. Rev. Ill, (246) Proo. 3886, p. m 

Cromyori'iiiu*— 16? brachial p short, at first 4^»adrangular, then cuneato 
and in some species interlocking, 

CyathocnnuH — 3 . 

i)«< 3 ?ocn'«U 8 Ktmurh—17; after Kuniscli, Zcitachr. d. deuteoh. geol. Ge*. 
xxw, pi. viii. 1883. In the separation of Darfocrinu* and Holm 
crinu# from Eturmu^ I have followed W. & 8.; fora conspectus 
of the literature see II. Eels, u Bemerkungen uber oinige Jhln- 
crimi*-Art*n, M Zeitaehr. d. deutneh. geol. ties, xxxix 610, 1887. 

Decadocruw* 14. 

l)endrocrinv*~ 4, 

Eriemn'iHmifi —7. 

Edrmnum —arms brood at haw; in iv. nr/ccutus rostals 10 or more, dis¬ 
tich alft 3 or 4, palmare ,1 or 4, all vorv shoit and wide j nothing 
known of pinnules; Hall, Palneont, N.Y. iii, pL ixxxvii. fig. 10. 

Erinoi'nnu*-- -16; costais abut laterally; brack in is umserial, transversely 
oblong. 

EujHickycnmui —us in Crontyocrinus ; or ms from 1 to 3 in a ray. 

Eiufpiromms —8; ossicle* stout and wide. 

Gmocrimi**-- H. 


Qraphuterin we—] 6. 

llerpetornnus —4, 

Hcterorrinua e rills —5 <7; 11. jiuvnut —6 b ; both after Hall, Rep. Geol. 
8urv. Ohio, Takeout! i. pJ. i. figs. 12 and 3 a. 

Holocrinuj Ileyrichi-~l $; after Picard, Zuitochr, d. dcutseb. geol. Ges. 
xxxv. pi. ix. figs. 4 und 1. 

ITomocrintto —4. 

JToptocrinu* -1 h. 

Hybocnnu* <vnicvn 1 b; after E. Rilliug*; in Canadian Org, Hern, decade 
iv. pi. ii. fig, 2//, the long arms are ail shown. 

llydrrionocnnm- -10; throw off tranche* towards inner side of ray, meet 
laterally; earlier ossicles cuneate and tend to interlock; pin¬ 
nules short. 

Htrpocriiws —arms unknown, evidently \ery small 

luerinu* -2. 

Jjwythioct'tnuA —arms unknown. 

foci/tJiornint# —3; see Rchultac, * 4 Echinod. Eiflor Kalkos,” Denkscbr. k 
Akad. YVbw. xxvi. pi. iv. tig, 1, Wien, 1867. 

Mtro&'itws ~ 2; see Walcott, Stale Mas, 36th Regent’# Rep. pi, *vii. 
figs, 6 and 6, 1M11 

Mf/cocrintts* arms unknown, probably in Cut Morn nut, 

UhiMi'ittv* whanus~~\ 3j after Ulrich, Joum, Cuiciwi. Hoc. Nat. Hist. y. 


pl» t. hg. 0. 

Onrocrim* —simple, dichotomous, with broad ossicles. Cyathoerinite* 
acrofticM/«t^,iHsinffer (Snec.Suppl Hoeuud. p .0, tab. xxxix. 
fig. 4, a, b, c: .Stockholm, 1840), appears to be of the same genua 
as the specimens I was about to describe as Oncnerinu# bucephn- 
Im . C\ $ctvbicui&hi9. however, has Keioi referred by Angelin 
(Icon. Crinoid. pp. IS and 14) to his genus fycnosaccu*. This 
genua has been placed by W. fo 8, in the Ichthyocrinidte as & 
submenus of Lecatiocrinus (Rev. I, (41) Proc. 1879, p. 204), and. 
so far as P. noduhtHt, Ang., Is concerned, they ore no doubt 
right. P. coAtatu*, Ang., was by both Angolin and W. & 8, 
regarded as belonging more probably to the Cyathocrinid® 
(auctowm ); this also seems correct. But P.^ m&atm was in 
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Angeling opinion allied to C, ecrolriculatut, and I bolievo that 
the latter alao should bo removed from ]tyenoB(tccus’ y only tho 
pvidcuoe of Angelin’s pi. xv, fig. 11 could lead one to retain it 
i that genus, and this figure has a most artificial appearance. 
Until, therefore, an examination of the type spocimenH is possible, 
I shall, for convenience* sake, continue to speak of Oncaerinus. 
Ottuwaermus —(4 Y) ; boyond tho 6 quadrangular costals nothing is yet 
known. 

Pitrifiocrimifi rwfiatuff -8; after de Koninck and Le Hon, Horherrhos sur 
les (’nil. curb. Belgique, pi. i, fig. 12 ft. 

I'hiahrnnua —15. 

Ph Uocri n ua — 1 ( 5 . 

Poteriorrinus — 12. 

Proelim'rinuK —as Crtlceocnntis, q, v. 

Scaphiacrinm Swallmi —12; in this sp. the ossicles interlock towards tips 
of arms; after Whitfield, Amer. Man. Nat. Tlist. N. V. Hull. i. 
December lKrtJ, sub Poteriucr . Jeaupi. For clou mots’ soke the 
pinnules are only shown along one sot of branches. 

Sci/tabrrmuM — 15. 
tiici/ocrinu* —55. 
ftpherroi rinus —8. 

titemmufocriuM — 18. Set' Tran inch old , (i Mon. Kalkbr. Miatschkowa,*’ 
MtSm. Hoc. Imp. Nat. Moscou, xi\, pi. xiv. fig. 1:2 (1875)). 
Streptwrinu* —3,1ml not much known of arms. 

St/nt/pbocrifiUH' ride tub linrmrrinu*. 

iSri&rachiocrwM —arms unknown except ho fur as shown in PI. XIV. fig. 35. 
Vasocrinm *- 10; 3 costal# ; arms and armlets leas robust. 

Wuodwrinits marnstaetq/ns —10; after do Koninck, Mom. Acad. ltoy. 
Belgique, xxviii. pi. viii. fig. 1 c (1854). For clearness' sake tho 
pinnules are only shown along one brunch. 

Zeavrinus'— 1(5; dichotomize towards inner side of ray; ossicle# short, 
their width diminishes by £ in successive oiders; arms meet 
laterally, cf. Buraacrinm, 


XLIX.— On some new and imperfectly-defined Species of 
Jurassic, Cretaceous, and Tertiary Nautili contained in the 
British Museum [Natural History ). By Akthuk If. 
Fookd, F.G.K., and CL G. Chick, Ahsoc.K.S.M., F.G.S., 
Assistant in the Geological Department, British Museum. 

In the last number of this Magazine wc described and re¬ 
defined some species of Jurassic Nautili in the British Museum. 
In this article we complete for the present our work upon the 
Jurassic and take up the Cretaceous and Tertiary species. 
Since the funner paper was published some Jurassic forms 
have been added, enabling us to describe a new species from 
the Lower Oolite. 

Appended is a list (pp. 390 and 391) of all the Cretaceous 
and Tertiary Nautili now in the Museum, together with tho 
new Jurassic species. The species are arranged in two 
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column*; the first contains the new specie* and also those 
requiring emendation, the second includes only well-rccog- 
nized species ; to each of the latter, however, the reference to 
the original description is attached. 

ft will be observed that some of the species described 
below are placed in the subgenus llwoglossa s Conrad *. The 
follow ing is Meek’sf emended description of this subgenus:— 
“ Shell more or less discoid, with umbilicus closed or small, 
and periphery usually rather narrowly rounded | ; volutions 
deeply embracing, surface nearly smooth, or with lines of 
growth; septa deflected backwards in crossing each side, so 
as to lorm a deep, usually angular^ lateral lobe.” Type 
Nautilus orb iml at us, Tuomcy §. Trias to Eocene. 

Nautilus Parkinson /, Edwards |j, is cited by Meek as 
belonging also to Hercoglossa , Of this species only two 
examples are known to us, both from the London Clay—the 
one figured by Parkinson 11 and also by Edwards, now in the 
u Sowerby Collection,” British Museum, the other from Col¬ 
chester. Both specimens are remaikably large; Parkinson’s 
consists merely of the casts ot three chambers, to which a 
poition of the inner whorls, badly preserved, is attached ; the 
hugest chamber is 8 inches in height and 6 inches in width. 
Owing to the form of the sutures some doubt originally 
existed as to whether this specimen should not be placed in 
Aturia . Although the mphuncle is cylindrical, as in Nautilus, 
the sutures suggested its being the adult of Aturia, Unfor¬ 
tunately the inner whoi Is are so much crushed that the form 
of the siphnnele in tin* young shell cannot be ascertained. 
The specimen from Colchester, which measures 11 inches in 
diameter, shows, however, that the siphunek* is cylindrical not 
only in the adult, but even wheie the diameter of the shell 
docs not exceed inches. Wc feel justified therefore in 
concluding with Meek that Nautilus Par/ctnsoni belongs to the 

* Arner, Journ. of Oonchology, 1806, vol, ii. no. 2, p. 101. 
t United States Oeol. Svuv. Terr 1870, vol. ix. p. 491, 

1 Sometimes flattened, as in NmtfUus ( JI cr&xjl oaw ) /ran conicu a , Op pi, 
or oven suleated, as in A. (if,) l’icteti, Oppel. For other species of Iter- 
coglomi see n Die Uepbalopoden dor Stramberuer Schiehten * iu OppeUnd 
Zittols * Palwontologische Mittkeilungen/ 1808, Band i. Abtli. i£ Atlas, 
pis. ii., iii M iv. Oil referring to the * Catalogue of Scientific Woiku ’ pub¬ 
lish *ni by K. Koch, Stuttgart (1880-J 886), we And that tliia part or the 
Palccont, Mitth. is erroneously inarkod both on the cover and titiepage 
f Zweiter Bund, Ersto Abthoilung/' whereas it should bo ** Erster Band, 
Zweife Abtheiiung.*' 

{ Proceed Acad. Nat. Sci. Philadelphia, 1854, p. 167. 

| Mon, Kocane Mollusca (Pal. Hoc.), 1849, pt. i, p, 49, pi. viu 
«j| * Organic Remains/ 1811, vol. iii. pi. vii. tig. lo. 
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submenus Hercoglossa. and not to A turf a* It may here be 
addod that Conrad distinctly states in his description of 
Hercoglossa * that the siplmnclo is not funnel-shapea [as in 
Atnria], but tubular. He includes in Hercoglossa the Aturia 
Matheimoni of Onbb t» though doubtfully, because Gabb did 
not describe the character or position of the aiplumcle in his 
species, merely stating “ siphunele large.” 

It is open to question whether Grypoceras y lfyatt should 
not bo merged in Hercoglossa ; we are inclined to the opinion 
that it should. Thus tlie type species of the former (Nautilus 
mesoc/fscusj Hauer§) is distinguished, according to Hyatt, 
from that of the latter (IV. daincus, Schloth.) by the presence 
of a “ Y-sliaped ” ventral lobe in the sutures and by a flat¬ 
tening of the periphery u at some stage of growth.” Now in 
some species tnc ventral lobe, as, c. g. y in the type, is perfectly 
distinct, but in others, as, for instance, N. strambergensis , 
Oppel ||, it is so slightly indicated as to approach those species, 
such as N. Oppelf, Zittel If, in which there is no such lobe. 
In other species, again, the presence of the lobe is due, in part 
at least, to the sulcatiou of the periphery. 

The flattening of the periphery mentioned by Hyatt as also 
one of the characters of Grypoceras is not always accom- 

E aniul by “V-shaped ventral lobes,” Nautilus* * l*icUiti } Oppel. 

aving a flattened and sulcatcd periphery, but no ventral 
lobe. The distinction therefore between Grypoceras and 
Hireogbssa is very difficult to maintain. 

We include also in Hercoglossa the genus Enclimutooeras 
of Hyatt **, type E. Ulrich ^ White ft* 

Professor JL)r. K. A. von Zittelretains the name Aganides, 
Montibrt, for Nautilus franconicus, Oppel, &c.; but if the 
type specimen of Montfort’s genus came from Namur, as 
stated by Montfort and afterwards by Somiini §§, there is a 
strong probability that it was a Goniatite, the rocks in that 

* Anier. .Toum. of Conchology, 1800, vol.ii. no. 2, p. 101. 

t (fool. Surv. of California, Vtii&ont. 1861, vol. i, p. 50. 

j Proceed* Boston Soc. Nat. IIUt. 1883, vol. xvii. p. 260, 

§ i Die Oephftlopoden des SaUkamniergutes,’ 1840, n. 36, tab. x. figs. 4- 
6. Sec also Mojsisovies, ‘ Das (fobirge um llaUstatt,’ 1873, p. 21, Tar. viii, 
fig. 3. 

|| * Die Petrefactenlvunde,* 1820, p. 83. 

<f| " Die Ceplmlopqden dor Stramborger Sohichtmi,” in Oppel and 
Zittol’s t Puliuontologiache Mittheilungen, , 1868, Band i. Abth. ii, p. 42. 
tab. ii. fig*. K-ll. * 

+* Proceed. Boston Soc. Nat. Hist. 1883, vol. xxii, p. 270. 

tt Bull* United States (fool. Surv. 1884, vol. i. p, 17, pis. vii., viii*, ix. 

\ \ llandbueli dor Palee ontology, Baud ii. p. 383 (1884). 

§5 Hist. Nat. dos Mollusques (Montfort’s ed. of Sounini’s * Suite & 
Button ; ), tom. iv. 1700 (An x.), p. 263, pi. xlviii, fig. 1. 
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neighbourhood being of Carboniferous age. It is true that the 
siphuncle is represented in Sonmni*# figure as nearly central, 
but this might have been a mistake on the part of the artist. 
It would at any rate be impossible to settle this question 
without a reference to the original specimen, and in the mean¬ 
while it would not be advisable to adopt Montfort’s name 
Aganitles ho long as there is any uncertainty about the type 
specimen *. 


J OUASflir. 

1, Nautilus lineolatusy sp. nov. 

fyju rhar. Shell thick, somewhat inllated on the sides, with 
a broad and flattened periphery ; greatest breadth of the whorls 
ut about the middle of the sides ; aperture wider than high, 
presenting a distinctly subquadrate section. Umbilicus very 
small and deep, with rounded border. Septa moderately 
distant; sutuies lather concave on the sides of the shell and 
forming a very slight sinus on the periphery. Siphuncle not 
seen. Test thick, ornamented with subregular lines of growth. 

A large example lrom Vetney Cross, Dorsetshire, measures 
G inches in diameter and 4 inches in its greatest breadth. 

Remarks* This species is closely allied to Nautilus clausus, 
d’Oibigny, but it is distinguished by its less rapid rate ot 
increase, by its open umbilicus, and on the whole by iN more 
compressed form. The body-chatnbor of a young example 
(no. 3G952) exhibits traces of the anterior border of the im¬ 
pression of the shell-muscle. 

We have not thought it necessary to figure this species, on 
account of its great similarity to N. clausus. 

A small specimen from the Upper Lias of Fontaine-fitoupe- 
Four probably belongs to this species. 

Horizon . Inferior Oolite (England); Upper Lias (France). 

Locality . Yeovil, Somersetshire (no. 30952); Vetney Cross, 
Dorsetshire; Fontaine-Etoupe-Four (Calvados), France. 

2. Nautilus (IhrcoyhsHa) aganiticus , Sohlotheim. 

1320. Nautilite* uganiticus, Schlothoiiti, Die IVtrtTactenlmnde, p. 83. 

1858. Nautilub agtwi'tcus, Oppel, Die J urafurmation England*, Frank- 

reichs and dew Hbdwestt Deutschland*, p. 0. 

1888. Nautilus agamticus, Zittol, u 1 lie Oephalopoden der Strambeiger 

Schiokton,” in Gppel and Zi tool's * Palmontologiscbe Mittheihmgen,’ 

Band i. Abth. ii. p. 48. 

Sp, char . Shell somewhat inflated, slightly compressed on 
the sides, rather mu row ly rounded on the peiiphery. Umbili- 

♦ See remarks on tbo name Aganidc* by Meek (too long for insertion 
hero), United States (tool. Surv, Terr, *vol. ix. 1870, p. 404. 

Ann . ib Mag. N. Hist . Her. 6 . Vol v. 28 
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cus very small or perhaps closed. Septa wide apart, being 
9 lines distant from each other where (he height of the whorl 
is 2 inches. Sutures strongly arched forward after leaving 



Nautilus (lin oof/losna) ar/unititu$.-~ a, ] at oral view of an imperfect speci¬ 
men, Nhowinv the deeply lobed b, \iew of the neptum 

which fact* the U»tt< r a m the other figure, showing the jxwition of 
the siphunelc Drawn from a ^porhnen in the British Munetun (no 
3173). A ljttle more than one half natural size 


the umbilicus, then sweeping backward in a larger curve, 
and again forward towards the periphery, which they cross 
without foiming any sinus. Siplmncle situated a little below 
the centre. 

Item arks. This aperies was long confounded with another 
from a higher horizon (the Tithonian), afterwards designated 
by Oppcl franconicm *. The present species is now re¬ 
stricted to a lonu found in the Eisenoolith of Villecomte, in 
Lotln ingen (Lorraine) t* N. ayanitiem is easily distinguished 
from N, franconicm by its much more inflated foim, rounded 
peripheiy, somewhat less flexuous sutures, and the position 
of its siphunde. In its general form, especially in the rounding 
of the periphery, this species bears a much closer resemblance 
to Nautilus (//er coy fossa) portlundicm , which, however, 
differs in the form of its sutures. It has perhaps also some 
relationship with N. Forbcsi, d’Archiac, and N. Deluci , 


* Oppcd, u Die Tithonjsche 3£tage,” Zuit&chr. der deulsch. gaol. Geisell, 
Hand xvii. 18(W), p. 5*Nh 

t Zittel, “ Die (Vplmlopodcu der Strawherger Scbiehten/* inOppel and 
Zittfl’n i PaluMiiitoIogiiiehe Mitt bull ungin,’ Band i. Afyth. h, p. 43. 


impel feet fy+ defined Species of Jurassic Sc, Nautili. 805 

fl’Arch.*, from the Eocene of Sindh (India), with both of 
which it agrees in tho form of its sutures and the situation of 
its siphuncle; it is, however, a more inflated shell and 
bus a rounder periphery than either of the Indian species* 
Horizon. Inferior Oolite (Middle Brown Jura). 

Locality. Villecomto, Lothringen. 


3. Nautilus (Her coy fossa) fran conic us y Oppel. 
F>£. 2 



Nautilus ( Iforrof/hma) franronh us ~ a, lateral view, showing: two of the 
septa and a jieculiar ridge at the base of the body-chambei ; the 
curved lino up< n the cast of tho latter is tho (Ulterior boundary of the 
impression of the shell-muscle; tho test which covers the greater 
portion of the septate part of the shell is covered with fine lines of 
growth : they are a little too distinct in the engraving b y peripheral 
view, showing the flattening of the sides ami Periphery. Brawn 
from a specimen in the British Museum (no, C. 8iOU). Nearly two 
thirds natural sine. 

1882. Nautilus apmuticut P, Broun, in Loonhurd and Bronn’s Jahrbnch 
fur Mineralogio. \ r c M p. 70 

Jp87. Nautilus agamlims, von Buch, Ueber den Jura in Deutschland, 
Akad. der Witmensch. p, J10. 

1840. Nautilus aunniticuts, Quonstodt, Dio Cephalopoden, p, 88, tab. ii. 
fig. 0 (not of Hcldolheim). 

1805. Nautilus francimic'us, Oppel, Die Tithonieche Etage, Zeitschr. 
dor deutsch. geol. Oesell. Bond xvii. p. 546. 

P 1805. Nautilus stramb&rj/msis, Oppel, ibid. 

P 1808. Nautilus stramherymm, Zittnl, “ Die Cephalopoden dor Strain- 
berger Schichten/’ in Oppol and Zittel’s * Pala^ontoWisehe Mittheih 
tin gen/ Band i. Abth. ii. p. 42, Atlas, tab. ii, figs. 8 11. 

• ♦Description des Animaux Fossilw du Croupe Nummulitiqiie de 
1’Inda,' 1854, bvr, ii, p. 887, (A T , Veltut) pi. xxxv, flge. 2, Ha , (N. rbrlwi) 
pi txxiv.figft. 12,12 «. 


<->k* 
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1870. Nani it us aqaniticw, F. Uoemer, Heologio von OborflehleMien, 
11 . 2oi>, Taf. x\Sv. Hg. 0. 

18*1. Nautilus cf. stramhuyends, Ilerbich, Verb. u. Mitth. do« natur- 
win*. \ ereine^ yu Herrimmstadt. 

187 U. haul ilus ftamouicus, ISVumnyr, Die Fauna dor Hchichlnn mil 
A spiritH't'ra* at unthicum, Ablm mil. dor k.-k. geol Itoichaftiifit. Band v. 
Heft <>, p. ISO. 

1875. Nautilus fra h ton Mis, von Ammon, Die Jura-A1 dngerungcn 
yubehon Uegensbnrg und Fuhmmi, p. 100 , tnb. i tig. 1. 

1875, Nautilus franeonicus, Fuvro, Deser. dos Foss. du Ten*. Jurass 
do la Montague dos Voirous (Savoie), MtSm. S«»c. Pol. Sulbsc, vol. ii. 
jj. 10, pi. i figs. *» af\ ft. 

lh/0. Nautilus fraunmieus, do Lorio], Mon. Fal.dos Touahea do la zone 
a imnwnitt's trnuilobatus , Mom. Sop. Pal. Suisse*, \ol iii. pt. i. p. Itt. 

‘r 1H77. Nautilus nyuuitiem, Blake utid TfiidlcNfoti, On the Coralline 
Hnrk« of Knghmd, (Juart. Jmtm. Ceol. Sop. v<> 1. xxxiii. t> 400. 

r J ]878. Nautilus ayanituw, Uudleston, f riie Yorkshire Oolites, Proc. 
Oool. Ahaoc. vol. v. no 8, p. 4-813. 

1878 . A until us frnucouicus, Jloibieh, Das Rztfklurltind wit Deruck* 
sichtigiuig d*n angron/ciidcii Liindostheile, Mittheil. aits dom Jabrb. 
dor Kim. ungar geol. Ansi alt, Hand v. Tleft 13, p. DM), Tnf. i. fig. JJ. 

1881. Nautilus fruur(mMis,Hv\\\mw\\ Die Fauna dosKolhoimer Diccras- 
Jvalkos, Abth. i. p. 01, Pakoontograplnea, Hand xx\iii. 

Rp. char, Shell much compressed laterally, flattened upon 
the periphery; the latter broad, with (in the cast) rounded 
borders. The gronteht width of the whorls is in the umbilical 
region. The umbilicus is very small. The septa are mode¬ 
rately distant, the sutures very strongly bent, first forwards 
in a nanow lobe on leaving the umbilicus, then backwards in a 
broader one, then sweeping forward again and making a con¬ 
spicuous sinus on the periphery. The siphuncle is situated 
considerably above the centre. 

Remarks. Though Oppcl, Zittel, and Neumayr unite in 
regarding Nautilus str amber gen sis as a distinct species from 
the present one, the resemblance between the two is very 
striking. The only difference between them is in the form 
of the sutures, which make a wider (backwardly directed) 
lobe on the sides of the shell in N. fanconicus than they do 
in N\ str ambergensis > and this distinction is expressed in the 
figures of the latter given by Zittel {he. ciV.), which ofchar- 
vuse agree perfectly with specimens of N. francontcus with 
which we have compared them. The name francontcus was 
originally conferred by Opnel * upon a specimen from the 
Lithographic Slate of Solcnhofen. 

* “Die Tithoniseho Flap,” Zwitachr. dor dcutaoh. geol. (iosell. 
Band xvii. p. 640. The w Tit bonis u ” i» a special group of the Upper 
(White) Jura, including the period embraced between the Oxfordian and 
rortlandian series. Sec* Oppel’s ‘Die Juraforninfion England*, Frank- 
leiehs und den arid wust lichen Deutschlanda,* 1858; also Zittefs “Die 
t Vphalopodon der Stramljerger Hchirhtnn,” Balmont. Mittheil. Band i. 
Abth. ii., 1808. 
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The locality of the specimen figured is unknown, but it 
agiecs in all essential points with the German specimens 
in the Collection, and adds to our knowledge ot the species 
the characters of the body-chamber and of the test. The 
latter is smooth, being ornamented only with delicate lines 
of growth. The last two septa aie exposed by the removal 
of the test. A heavy ridge is developed near the base 
of the body-chamber, its indented outline corresponding 
roughly with that of flic last suture. Part of the anterior 
boundary of the shell-muscle is seen on the cast of the body- 
chauiber (sec fig. 2). The aputure is deeply euiavginate. 

In an excellent figuie of this species given by v. Aiumou 
(i for . cit.) the antcuor border of the shell-muscle is repre¬ 
sented upon the cast of the body-eliamber. 

Horizon. Tithonian. 

Localities. Normandy, Eseraguollea (Var), France: Ran- 
don, near Schnffhauscn, Switzerland; Einsingen, WUrtem- 
l>erg. 


4. Nautilus ( llerooglossa ) portlandicu$ } sp. nov. 


Fig 3 



JNautttu* jXfi'ttaHdicu8.--a ? ktoral showing twoot* the awpta ami the 

eiphuncle, which promts a little; b , poripheral view, Jhawn from 
a specimen in the llritish Museum (no. 02165), About am sixth 
natural size. 

Sp. char . Shell subglobose, narrowly rounded on the peri¬ 
phery, gently rounded on the sides, widest immediately anove 
the umbilicus; the latter probably closed, or, if open, exceed- 
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ingly small. Body-chamber forming probably half a volu¬ 
tion. Aperture wider than high. Septa approximate, the 
sutures forming a very distinct sigm udal curve on the sides 
of the shell ; in passing over the periphery the sutures are 
slightly bent backwards. The siphuucle is nearly central. 
The test is not preserved. 

Remarks. The large specimen (B.M. no. G2165) upon 
which the above description is founded is very imperfect, all 
the inner whorls are wanting, only the two chambers nearest 
the body-chamber being preserved; nevertheless the species 
could be easily recognized by the form of the suture* and the 
narrowly rounded periphery. The dimensions of the fossil 
are as follows:—Greatest diameter about 13 inches, greatest 
breadth about 7^ inches. 

Horizon. Portland Oolite*. 

Locality . Isle of Portland (?), Dorsetshire. 

('lttiTAChniM. 

.h Sant Has radiates , J. Ho wet by. 

1822. Aautdus uutiutus, J. Sowerby, Min. Conch vol. iv. p 78, 
pi etc]vi. 

1830 Nuutdus radial us, Fittou. Tr.uu. Uool. Roe. nor. 2, v»)l iv. pt. ii. 
pp. 204, 3U7. 

1*38. Nautilus rathalus, d'Areljiuu, M<'m. Hoc Ueul. do Franco, vol.iii. 
p 27* 

1840. Nautilus rad tat us, d’Orbigny, Paldontologie Franyaiso, Terr. 
Crdt. vol. i. p 81, pi. xiv. 

1815 Nautilus rathufus, Ibbet-ou and Furbe*, Quart. Joum. fleol. Soc. 
v nl, i, table faring p. 107. 

1815. Nautilus taduttus, Forbes, ibid p, Ml. 

J84U. Nautilus snbraduitus , d'Orbigny, Prodi. dr Pak<ont. Htratigr. 
vol. i. p. 145. 

1852, Nautilus squamosum, (1 iobol, Fauna der \ orwelt, Hand iii. Abtb. i. 
p. J41 (not of Sehlothetni). 

18o3. Nautilus radiatm, Shame, Description of the Fo-wil Ur ami as of 
Mullusca found in the ('’balk of England, Memoirs of the Patasouto- 
graphienl Society, pt, i., Cephalopoda, p. J4,jpl. tigs. 1 a, lb, 2. 

1854. Nautilus radiatm, Morris, Oat. British bostuls, 2nd ©d, p. 307. 

1S50. Nautilus Neikeriuims, Pictet and Oarajjiche, Doner, deg Foasilea 
du Terr, Ordf, des Environs de Saint© Croix, Paleout. Suisae, sdr, ii. 
pt. i. n. 132, pi. x\i. 

1802, Nautilus ra (hat tat, Bristow and Etheridge, in Bristow’a Geology 
of the Isle of Wight, Mem. (leol. Surv. of Great Britain, Sheet 10, 
p. 137. 

1881. Nautilus radiatum?, Etheridge, in H. B. Woodward’s Geology cVf 
the Country aropnd Norwich, Mem. Gaol. Surv. of Croat Britain. 

p. 18. 

Sp. char . Shell somewhat compressed upon the sides, 
rounded upon the periphery ; section of the whorls wider 
* Portlandieu of d'Orbigny. 
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than high. Umbilicus closed, though open in the cast. 
Septa rather numerous, slightly curved upon tho shies, a very 
obscure sinus upon the periphery. Siphunele situated below 
the centre. Ornaments of the test consisting of numerous, 
very coarse, prominent, obtuse ridges, separated by inter¬ 
spaces of about half their own width. The ridges arc each 
about 3 linos wide upon the periphery, where they form a 
narrow backwardly-dirccted sinus. 

limarks. Pictet and Campiche, in the Pal. Suisse *, have 
adopted the name Nautilus Necksrianus for a form which is 
e\ idently identical with Sowerby’s N. radiatus, and the source 
of error seems to lutvo been in the locality of the type speci¬ 
men of the last-named species, which is referred to by 
Soweiby f in the following words :—“ Lately found in the 
neighbourhood of Maltor, piobably in the lower part of the 
Green Sand formation. 1 have received but one specimen, a 
cast in Alnily Limestone, mixed with grains of Silex and of 
blackish Green-earth.” Possibly the locality quoted by 
Pictet and Campiche was taken from the supplementary index 
to the ( Mineral Conchology ’ by Mr. John Farcy, who gives 
“Now-Malton, E.,” as the locality of the typo. 

We have been able to identify Sowerby’s type in the 
u Sowerby Collection,” atul the matrix agrees with that 
described by Soweiby, showing that the specimen came from 
tho Lower Greensand. In its mode ot preservation and 
general appearance as to colour, texture, &c., it closely re¬ 
sembles specimens from the Lower Greensand of Ilythe. 
Without doubt Soweiby’s specimen was derived from the 
Lower Greensand, but we have not been able to obtain any 
clue as to the locality (Maltor), furnished by him in his 
description, above Quoted. 

There seems to be no ground whatever for Young and 
Bird's statement on p. 271 of their work on the Yorkshire 
Coast (2nd ed.), that u Sowerby’s N. radiatus (tab. 256) 
was found near Malton, most probably in the grey limestone 
under the Oolite.” Those authors were probably misled by 
the locality given by Farcy in the Supplementary Index 
to vol. iv. of the ‘ Mineral Conchology.’ 

Nautilus bifurcatus , Oostcr J, somewhat resembles the 
present species, but differs in its more compressed form, and 
in the possession of fine and numerous longitudinal ridges. 

* BSr. ii. pi i. 1860, p. 182, pi. xvi. 

t Min. Conch. \ol. iv. 1822, p. 78, pi. occlvi. 

i Oat des Ofiphalopodes Fossilo? dea Alpes Suiasos, pt iii 1838, p, 10, 
taK ix. flg, 6, tao. x. figs. 1,2. 
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Horizon. Lower Greensand. 

Localities. Atherficld, Isle of Wight; Ilytlie, Sandgate, 
Kent. 


6. Nautilus neoeomienns , d’Orbigny. 

1708. Vji Nautilite, £e.,Kuorr and Walch, MomimeiiM dos Catastrophes 
do la Torre, vol. ii. Mention i. p 45, tub. i. fig. 2. 

J813. Nautilus Mjuttmom*, Kelt lot heim, Tnschonb f Minorfllogie, 
tol. \ ii. p. 71. 

1840. haatilus ueoeovnensis } d’Orbigin, PalAontologio Fraught', 
(Ten. riot.), \ol. i, p. 71, nl. xi 

1h41, Nautilus nmeomieMix t 1 >n\ubjouve, llelemn. Tori. (’rot. p. 10. 

1^12. A autilus neotomtmstSy Mat heron, Catalogue Mritltndifiuu ot 
Pesmptif dos Fossiles du Dt'qrni turnout des JloUflieM-du-fthAne, 
p. 250. 

1813, Nautilus Favr»* t Considerations mir lo Mont 

Sah'vo, p. 34. 

1840. Nautilus stjuumosus, l}uen->tedl, Dio (Vphalopoden, p. 58. 

1850. Nautilus tn*ou>i)nt>nxtx, d’thbignv, Prodrome do ruldontologie 
Strutigrapluquc, vol. ii. p <>3. 

1850. Nautilus van wen si*, d’Oihigiiy, Prodrome do 1'aldnotologio Strati- 
graphique, a ol. ii. p. 07 

1852. Nautilus nefusmiuaisis, Unis, Catalogue dew Corps Organises 
Foswlen da Ilopartcmeul do Plnere, p. 21, 

1853. Natitifu a twocominwiK, do Vemouil & Coliouih, Bull. Sue, fldol. 
Ho France^ ser. ii. vtd. x p. 102. 

1851. Aautilux Coqunrd, Mom. Hoc. (idol, do Franco, 

uni ii xol. \. p. 147. 

1854. Nautilus neovawiensut, Morris, Cut. British Fossils, 2nd od. 
p. M7. 

1850. Nautilus neocomwnsi*) Pictet <fc Campicbo, Description den 
Fondles doB Environs do Naintu Croix (Paleontologie Suisse, adr. ii. 
pt. i. livr. xn.\ p. 128, p] xv. 

1 H(X). Nautilus rarutfwiSy Pictet & Oampieho, ibid. p. 12**1. 

1801 Nautilus Kaye anus, Bln n loid, Mom. Cool, Hurv. ot India, Pahe- 
out. Jndiea.- I. Cretaceous Cephalopoda of Southern India, p. 33, 
}d. x\i. fign. 5, 0, pi xvii. lip*. I, 2, pi. xuii. figs, 1, 2, pi. xxi. ng. 2. 

1801. Nautilus neowmtensis, lioynta, Etude* sur le Synchronism* at 
la i)d)imitation de* Terr. - Cretans du Sud-Est Vie Ja Franco, 
p. ii<i. 

1802, Nautilus neocotmensis, Bristow and Etheridge, in Bristow's 
Geology of the Islo of Wight, Mom. Ueol. Surv. Great Britain 
Sheet 10, p. 137. 

1H00. Nautilus neocomiensisy Stoliczka, Mom. Ocol. Surv. of India, 
Balmont. Indica I. Cretaceous Cephalopoda of Southern India, 
p. 210, pi. xvi. figs. 5, 6, pi. wii figR, 1, 2, pi. x\iii. figs. 1, 2, pi. xxi, 
ng. 2. 

1883. Nautilus neoeomieims, Leenhaidt, Etude Geologique de la 
Region du Mont Ventoux, p. 50, 

[Not 1853. Nautilus neocomierms, Sharpe, Description of the Fossil 
Remains of Mollusca found in the (*halk of England, pt. i. Cephalo¬ 
poda, p. 15, pi. v, tigs. 3, o-o.] 

$p. char. Shell compressed at the sides, with a narrowly 
rounded periphery. Umbilicus of moderate size, and ertlu- 



biting the inner volutions. Transverse section, of die whorls 
wider than high. Septa very slightly curved upon the sides, 
and forming a slight sinus upon the periphery, Siphuncle 
placed a little below the centre. Ornaments of the test con¬ 
sisting of numerous, prominent, obtuse ridges, separated by 
interspaces about half their own width. These ridges are 
about 2 lines wide on the jieriphcry, where they form a deep, 
narrow, backwardly-directed sinus. 

Memories. This species differs from A r , radiatus by its more 
compressed form and the much finer ornaments of the test. 
Moreover, N. neocomiensis is stated by d*Orbigny to have 
been found only in the middle beds of the Neocomian, while 
N. radiatm was neculiar to the Oraie glaucomeusc (“ Oraie 
ehloiitee” of d’Oibigny and the older authors), none being 
found in the intermediate beds. 

JV. squamosus , Lange (Schlotheiin), and N. varusensis , 
d’Orbigny, are placed in the synonymy of the present species 
on the authority of MM. Pictet and Carapiche. Of the 
funner those authors affirm that Quenstedt was quite in error 
in supposing it to be identical with the neocomiensis of 
d’Oibigny, the N. sqwtmosus of Lange being a smooth species 
from the Jurassic rocks of the neighbouihood of Baden. Of 
the latter (N. varusensis) the same authois remark that the 
shoit description given of it by d’Orbigny indicates no appre¬ 
ciable difference between it and neocomiensis. 

Stoliczka* held that the Nautilus Kayeanns of Blanford 
was identical with N. neocomiensis > having arrived at that 
conclusion by a comparison of actual specimens of the Euro- 

; ean with the Indian fossils. lie finds, it is true, that 
Octet’s specimens have generally a smaller number of septa 
(about 15 to a whorl) than the Indian ones, but the latter 
agree perfectly with d’Orbigny’s original figure of N. neoco - 
mitnsis, and, lie adds, an equal number of septa, about 20, 
are to be observed on specimens from Escragnolles, the typical 
locality of d’Orbigny’s species. 

Horizon, Neocomian. 

Localities . Grasse, Escragnollea (Var), France; Neuchfitel, 
High Alp (Sentis), Appenzeli, Switzerland. 

7. Nautilus hunstantonensis, sp. nov. 

ftp. char , Shell moderately inflated, slightly compressed ou 
the sides, rounded on the periphery, widest part of the whorls 
in the umbilical region. Umbilicus small, deep, with steeply 

* Mem. Geoi Surv. India, Palaeont Indica.—Cretaceous Cephalopoda 
of Southern India, 1806, p. 210, 
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Bioping sides and rounded edges. Septa rather wide apart, 
fouiteen to a whorl in a specimen whose diameter is 3 inches 
(fig. 5). Siphuncle a little above the centre in the young 


Fig. 4. 



Nautilus hnustantiynmm*. —a, lateral yk w> showing the open umbilicun; 
b, peripheral \ iew, showing the lines of growth. Draw n from * exped¬ 
ition in the British Museum (no. 0. 9o2), presented by J. E. Lee, 
E*q, F.G 8. About one half natural size. 


shell, but getting much nearer the peripheral margin in the 
process of growth, as may be seen m 
the accompanying section (fig, fi), 
w Inch is drawn (about three fifths nat. Fig. 6. 

size) from a specimen in the 
British Museum (no. C. 82449). 

Surface of the test ornamented with 
obscure and irregular plications, com¬ 
mencing in the umbilicus, where they 
are roost distinct, but becoming less 
so as they approach the periphery. 

Fine lines of growth cover the whole 
of the test. 

Hematics. There are two species in 
the Gault with which the present one 
may be compared, viz. Nautilus 
Bouchardianus. d'Orbigny. and N. 

Montmollini , Pictet and Campiche. 

Our species agrees with the former of 

these m the position of its siphuncle, 

but differs in its more numerous septa and larger umbilicus, 

v bile it is distinguished from the latter chiefly by the posi- 


M 
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tion of its siphunclcj somewhat larger urabilic**, and m>ro 
inflated whorls. 

The gradual shifting of the position of the siphunele in the 
present species from a central position in the youn$ to a nearly 
external position in the adult is a feature met with in other 
species; Sfcoliczka has observed it in Nautilus Huxleyunui, 
Blanford, and in N sphmricus , Forbes, and other species*. 

Many authors have recorded the occurrence of various 
species of Nautilus in the lied Chalk or Hunstanton lime¬ 
stone f; but the present form docs not appear yet to have 
been characterized* 

Horizon. Red Chalk. 

Locality. Hunstanton, Norfolk. 


8. Nautilus triangularis , Montfort. 

1802. Nantilite triangulairo, Montfort, in his edition of Sonmni’s 
" Suite & ButTon ” (llist. Nat den MolliisqueH, An. x.), vol. iv. p. 202, 
pi* xtix. tip. 2. 

1808. JKautitus triangularis , Montfort, Conch. Synt. p. 7 (Q, angu- 
Uthes). 

1820. Nautilites anyulites, Schlotheiin, Die IWefactonhuude, p. 84. 

1882. Nautilus triangularity Pasay, Doscr. (kxil. de la Soine-lnforieiire, 

p. im. 

1834. Nautilus triangularis, d’Archiac, M£ni. Soc. Gdol. de France, 
vol. ii. pt. ii. p. 101. 

1840. Nautilus triangularis, d'Orbigny, Pal&mtologie Frangaiae, Terr. 
CrCL, vol. i. p. 70, pi. xii. 

1842. Nautili/* triangular is, Mathoron, Oat M«$th. et Deucrip. das Foa- 
ailrs du IMpart dt*» BoucbeM*du-Iib5ne et Lieux Circonvoisins, 
p. 250. 

I8o0, Nautilus triangularis , d’Orbigny, Prodrome do Pal&>ntologie 
Stratigraphiquo, vol. ii. p. 145. 

1852. Nautilus triangularis , Giobol, Fauna dor Vorwelt, Band iii. 
Abth. i. p. 102. 

1854. Nautilus triangularis , Millet, Fal4ontologio do Maine et Loire, 
p. 103. 


• Mem. Geol. Surv. India, Palwout Indira, sor. iii. 1800, p. 205, 
t The following are aome of tho principal reforeucos 

(1) Samuel Woodward, 'An Outline of tho Geology of Norfolk/ 
1833, p. 54 .—Nautilus elegant, 

(2) Rev. Thomac Wiltshire, “ On the Rod Chalk of England,” Geol. 
Assoc, t869| p. 17, pi, i. fig. 8 ,—Nautilus 

(8) It G, Seeley, M Notice of Opinions on the Stratigraphical Position 
of the Red Limestone of Hunstanton/’ Ann. k Mag. Nat Hist 
m\ 3, vol vii. 1861, p. 244 .—Nautilus simplez, 

(4) Rev, T, Wiltshire, “On the Red Chalk of Hunstanton,” Quart 
Joum Geol. Soo. vol. xxv. 1869, p. 185.— Nautilus Mentis, N. 
Bwchardinnu*. 

(5) W. Hill, "On tho I^ower Beds of the Upper Cretaceous Series in 
Lincolnshire and Yorkshire/’ Quart Journ. Geol Soc, vol xliv. 
1888, p, $4*7,—Nautilus, sp. 
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1850. Nautilus triangularis. Pictet k Garapiebe, description dos Fo*- 
alien du Terrain Crrttaed dew Environ* de Suinto-C Voix (Paltfontologia 
Suiflflo), Bvr. ii. jpt. i. pp. 141, 140, 

1801. Nautilm triangularis, Royn6s, Etudes sur le Synchronisms et 1ft 
IMlimitation dos Terr.-CrStarSfl du Hud-Est de la Franco, p. 41. 

1800. Nautilus triangularis, Beltrumioux, Faune Foasiie du IbSparte- 
ment do la Ghftronte-Iu&rieure, pp. 4#, 80. 

Sp. char. Shell compressed, smooth, with the periphery 
alternately rounded ana sharply angular : umbilicus closed; 
section triangular, the sides very slightly rounded, deeply 
emarginated by the preceding whorl. Septa considerably 
curved upon the sides, and projecting forwards upon the 
l>eripheral angle, slightly bent backwards in the umbilicus. 
According to d’Orbigny the siphuncle is situated below the 
centre, not far from the ventral border. Test unknown. 

Remark*. This species is readily distinguished from 
Nautilus Fleuriausianusj d’Orbigny, as figured and described 
in the 1 Pal. Fran^.* (Terr. (Jrtft. vol. i. p. 82, 1840. pL xv.) 
by its sharply angular periphery at different stages or growth. 
D’Orbigny in his t Prodrome * (vol. ii, 1850, p. 145) makes 
his Nautilus Flcuriausianus a synonym of the present species, 
but he gives no reason for so doing, and we have no evi¬ 
dence to show that N. F/euriausianu* underwent the same 
changes of form as those noticed in N. triangularis. These 
icmarkable changes were pointed out by M. E<1. Gueranger 
in a paper read before the Geological Society of France (Bull. 
s£r. ii. vol. vii. 1850, p. 803), and lie thus described them:— 
(< TJn caractfcre particular et inedit est d’avoir le dos de la 
spire alterrmtivement angulcux ou en carbne, et parfaitement 
arrondi ; ” . . . Stoliczka * considers also that these forms 
are quite distinct. 

Horizon. Lower Chalk (England). Upper Greensand 
(France). 

Localities. Sidmouth, Devonshire; Folks tone, Kent; 

Escragnolles (Var), France. 

9. Nautilus libanoticus , sp, nov, 

1878. Ammonites Tratku, 0. Fraai?, Aus dem Orient, Thoil ii. Oeol. 
lleobftchtungen am Libanon, p, 07, Tal’. iv. %. 4 (not of Uubb), 

Sp. char. Shell much inflated, rapidly increasing, broadest 
in the umbilical region. Umbilicus probably closed. Test 
ornamented with prominent acute ribs, separated by inter¬ 
spaces rather exceeding their own width. Some of the ribs 
bifurcate in the region of the umbilicus. 

Remarks. All the specimens are casts more or less crushed 
* Mom. Oeol. 8ur\. India, Pakeont. Indicft, per. ii. I860, p. 207. 



imperfatly-defined Species of Jurassic (bo* Nautili* 405 

and distorted, and nothing is seen in them of the septa or 
siphuncle; nevertheless the ornaments of the test are suffi¬ 
cient to distinguish the species from others which it may 
resemble. The general form of N. libanoticus suggests that 
of JV, elegans , J. Sowerby, but the character of the ornaments 
in the latter differs from that of the former, the ribs being at 
once broader and closer together in Sowerby’s species than 


Fig. 0 



Nautilus libanoticus. — a f peripheral view of a distorted specimen (no. 
C 542); b , portion or tin* lest of another specimen (no, 0. 542 a ); e, 
beak from specimen no bMHM; beak train no. C 2018. Drawn 
from specimens in the Hritisb Museum, a rather exceeding one 
half natural size ; b natural aixp, c and ft one and a half times natural 
size. 

they are in the present one; and this distinction is main¬ 
tained even in casts. Fortunately one of our specimens has 
a portion of the test preserved, and it is here figured (fig. 6, b ). 
The beaks are exposed to view on the ventral surface of the 
body-chambers of several of the specimens (fig, 6, <*, d ). 

Horizon. Upper Cretaceous. 

Locality. Sahil Alma, Lebanon, Syria. 

10. Nautilus Bayfieldt , sp. nov, 

8p , char. Shell somewhat compressed upon the sides and 
a little flattened upon the periphery, the thickest part of the 
whorls being in the umbilical region. The umbilicus is rather 
small, with steeply sloping sides and rounded borders j the 
inner whorls partly exposed. The whorls present a sub- 
tiiangular outline in section, owing to the flattening of the 
sides and the superior width of the dorsal as compared with 
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the ventral or peripheral side. The septa are moderately 
distant, being about 7 lines apart where the height of the 
whorl is !£ inch. The sutures arc slightly bent backwards 


Fig 7. 



Navtilu* IiayfiAdi.— a, lateral view of a sp<Mjiraen, showing the umbilicus 
and the ribs ornamenting the test; b, peripheral view of another 
specimen, showing sutures (*) and libs. Drawn from specimen# in 
the British Museum ( a f no. C\ 3103 j b , no. C\ 3102), about two 
thirds natural size. 

on the sides of the shell and form a shallow sinus on the 
periphery. There apjjcars to be an inner lobe. The siphunele 
is situated a little below the centre. The test is ornamented 
with numerous acute transverse ribs or plications, separated 
from each other by spaces about egual to their own width* 
The ribs foim a deep sinus in crossing the periphery. 

Rtmaiks. This species is closely allied to Nautilus patens } 
Kncr*, from which, however, it differs in its more com¬ 
pleted whorls, smaller umbilicus, and the position of its 
siphunele, which is below instead of being above the centre. 
The present species bears some resemblance to Nautilus Des» 
longchampsianu8 } d’Orb.t; but the latter has a more inflated 
shell, a distinctly angular umbilical border, and longitudinal 
as well as transverse ornaments. 

* 4 Veratuinoruogen do# Kreidomorffols von Lemberg and seiner Um- 
uebung,’ p. 7, tab. i. tigs. 2, 2«. See aLo Dr. demons Srbl liter, “Oophft- 
lopodtu dor oberen Dentselmii Kreide,” in P&leeoutograpbioa, liftxid.xxiv. 
Ink 1, April J870, p. 178, Taf. 1. 
t Pa!eont. Franyaise (Terr. Cr6t.), vol. i. p. 00, pi. xx. 
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We hAve pleasure in associating with this species the name 
of Mr. T, G. Bayfield, of Norwich, from whose fine collection 
of Upper-Chalk fossils all the examples of this spocies, now 
in the British Museum, were derived. 

Horizon . Upper Chalk. 

Locality . Norwich. 

11. Nautilus (Hercogtossa) danicus, Schlotheim, sp. 

1820. Nautilus danicus, Srhlotheim, Die P^fcrofuctenkunde, p 83. 

1834. Nautilus danicus, v. Buck, Neues .Jahrbuch fur Mineralogit*, 
Sec. p. 533. 

1835. Nautilus danicus, Deck, Proceed. (reel. Soc. vol. ii. p. 218. 

1837. Nautilus danicus, Lyell, Trana. UeoL Soe. vol. v. pt. i. p. 250, 

pi xviii. tig#. 4-7. 

1837. Nautilus dmieus , von Bucb, libber deu Jura in Deutschland 
(Akftd, dor Wisacmsch.), p. 110. 

1850. Nautilus danicus, Geinitz, Das Quodvrsandsteingebirge odor 
Kroidegebiigo in Deutschland, p. 110. 

1850. Nautilus danicus, d’Orbiguy, Prodr. do Paltfont, Stratigr. vol. ii. 
p.2(K). 

1851. Nautilus daturas, d’Orbigov, Neuea Jahrbueb fur Mineral ogie, 

p. 101. 

1852. Nautilus danicus, (Rebel, Fauna dor V or welt, Band. ill. Abtli. i. 
p. 1SS. 

1801. Nautilus danicus , Binkborat, Mon. des Oaatfropodes ot de^ 
Obphalopode# de la Grab) Sup&ieur du Limbourg, pt. ii. p, 10. 

1805. Nautilus danu us, Man lord, Mem. Goal. Surv, India, Palaoont. 
Indica, Fobs, Gepb. Cretaceous Rocks of S. India, p. 24, pi. x. tigs. 
4, 4 a, pi. xi. 

1865. Nautilus danu us, Stoliezka, ibid. p. 208. 

lrt«8. Nautilus danicus, Dewalque, Prodrome d’une Description G6o- 
logique do la Belgique, p. 358. 

1868, Nautilus danicus, Stoliezka, Records Geol. Suxv. India, no. 2, 
p. 32, 


Fig. 8. 



Nmtiitm (Htivofflossa) danicus ,—Lateral view of a young example, 
showing the curvature of the sutures. Drawn from a specimen in 
the British Museum (no. C.3106). Natural size. 

8p. char. Shell eubinflated, flattened on the sides, narrowly 
rounded on the periphery; umbilicus closed Septa mode- 
rately distant, being 5 lines apart on the periphery, where 
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the height of the whorl is 11 lines. Sutures forming an 
acute, forwardly-cliiectcd lobe near the umbilicus, then bend¬ 
ing backwards into a somewhat broader lobe, and again 
diieeted foiwards towards the periphery, in crossing which 
they make a bioad arch. There is a very distinct internal 
(doi^al) lobe in joung specimens. The siphuticlc is a little 
below the eentie. The body-chamber and test are unknown. 

llcvHtrls. This species is distinguished from Nautilus 
fi ancon inn* by the fuim of its shell, which has a rounded 
instead ot a tiuneated periphery ; its siplmnele also is differ¬ 
ently placed Thcie is no species in the Chalk of Europe 
w’itli which it may be compared. N. danicus has been recog¬ 
nized by 11. F. Blanton!* in the upper part of the Anmloor 
Gioup (Cretaceous) of Southern India. Mr. Blatiford found 
that the only difleience lx*tween the Indian specimens and 
the figuies of N, dantcus given by Lyoll in the Trans. Ueol. 
Hoc. (A>e. <uV,) was u a somewhat greater compression of 
form ” in some of the foimei ; this he found, however, to be 
a variable character in the Indian specimens. He remarks 
that the very large size to which the Tiichinopoly sj>ecimons 
occasionally attain can scarcely be regarded as a specific 
chaiauter. The internal lobe is present in young examples 
of the Indian specimens, disappearing in older ones. In the 
volume alieady quoted f Stoliczka has the following remarks 
on the present species :— 11 Ho far as the existing figures of 
A. dantcus [Tunis. Cieul. Hoc., loc . cif.] allow an opinion to 
be fonned, the Indian fossil does not vary from the European, 
except in the usually greater thickness of the whorls.” The 
following species horn the Cretaceous rocks of Southern 
India form a group of which N. danicus is the European 
it presen tativo, viz. N. serpentinus } Blanford % 1 N. Forbesia- 
nus y Blanfoul §, N . trichinopolitensis , Blanford ||. 

Horizon . Upper Chalk. 

Locality* Faxoe, Denraaik. 

Tertiary. 

12. Nautilus ( IJercoglossa) Cassinianus } sp. nov* 

[Atuna Cassmiana, Fidw'srds, MS.*) 

Sp . char . Shell compressed, with flattened sides and nar¬ 
row! y rounded periphery. Greatest thickness in the region 

* Mem. Geol. Hurv. India, Pulojont. Indies, 3801, series i. Orel, 
Oeph. of Southern India, p. 24. 

t Mem. Geol. Hurv. India, Polaeont. Indies, 1800, series iii. Cret. 
Ceph of Southern India, p. 208. 

] Mem. Gcol. Hurv. India, Palasont. Indioa, ser.i. 1803,p. 25, pi xii. 
hers. 1, In; ibi(l. mr. iii. 3800, p. 208, pi, xcii. iig. 2. 

§ Ibid. p. 20, pi xiii. 

\\ Ibid. p. 87, pi xxiii., pi. xxiv. figs. 1, 2; ibid. ser. iii. 1860, p. 212. 
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of the umbilicus; the latter dosed. Septa approximate, 
sutures forming a sharply-bent, forwardly-directed lobe after 

Fig;. H. 



Nautilus 1 Herrof/losAfi) Camuianus — a , lateral \iow of a fragment, show¬ 
ing the ciuvaturo of the sutures, b y front % iew, showing the position 
of the siphunclo. Drawn from a specimen in the British Muaeum 
(no 71003) Natural si/c 

leaving the umbilicus, then bent backwards in a similar lobe, 
and finally diieoted forwards towaids the periphery, which 
they cross with a narrow arch. Siphunclc situated below 
the centre. 

Remarks. This species closely resembles Nautilus (ffrrco- 
glossa) danicuSf but is easily distinguished by its moie com¬ 
pressed whorls and the position of its siphuncle. ft may bo 
added that the close proximity of these species in the geolo¬ 
gical series (_A r . (//.) danicus from the uppermost beds of 
the Chalk, and N. (if.) Cassinianus from the Lower Eocene) 
renders their near relationship highly piobable. 

The name of this species is taken fiom a list of the 
Edwards Collection of Fossils now in the British Museum, 
but the species was never described. Edwaids erroneously 
placed it in the genus Aturia. 

Horizon. London Clay £Lowor Eocene). 

Localities. Finchley, Middlesex (Edwards’* type) $ Isle of 
Hheppey. 


L .—Further Descriptions of new (Joleoptera of the Family 
Scarabiwida) in the Uritish Museum . By OltAHlJ.S O. 
Watekhouse* 

SlKOE my last paper was \witteu (sujrtrh, p. 365) 1 have, 
by the kindness of Mr. 1). Sharp, been able to examine the 
type specimens of the species of Gymnojrfeurus described 
by him* I think that in this genus, as in so many other 
doprophaga, there are two forms of males, a major and a 
minor form, the major form having the anterior tibice more 
indexed at the apex and the posterior angles of the thorax 
Ann . & Mag , N. Hist . Ser* 6. VoL v. 29 


410 Mr* 0. 0. Waterhouse an new Scaraboicta. 

more dilated than in the minor form, which more approaches 
the female. The series of Q> sinuatus and G, assammsis in 
the British-Museum Collection show this I think very dis¬ 
tinctly* I believe the species of this group described by Mr. 
Sharp are all good species, except G. calcar and G . celebicus f 
which, in my opinion, are major and minor forms of the same 
species; G . duoius } on the other hand, which has been con¬ 
sidered the female of G. calcar by von Harold, appears to me 
to be possibly distinct, or it may be merely w large female. 

Gynuioyleurus Hornet . 

OblongUB, Hubpanillclus, parmn convcxns, nigor; thoraoc fortiter 
roticuluto-fovooLito; elytiia nurdis, eoriaceis, Btriatis, interstitiis 
Tnaculis parvis irreguluribus ])arum elevatis nitidis ornatis. 

Long. 4| lin. 

Ihb. N.W. India (C. llornc y Rsy.). 

Allied to (L fa<jellatu8 ) F., but smaller and rather more 
parallel. The head is of the same form, triangulaily incised 
in front, closely foveolato-punctatc posteriorly. The thorax 
is less bioad, more rounded at the hind angles, marked with 
closely placed dull fovea 1 , which arc irregular in size, but are 
relatively larger than in G. flayellatus ) so that the interspaces 
are generally very narrow and form a sort of shining notwork; 
each fovea has a minute shining tubercle in its centre. The 
elytra are dull, finely coriaceous, striated as in G ♦ flugellatus , 
the interstices having a series of small, very irregular, slightly 
raised, Binning spots, somewhat as in Silpha ruyosa, meta- 
sternum more coarsely foveolate than in Q.jLujellatm ; lateral 
exposed margin ot the abdomen not carinate. 

Gynmopleurus sinyularis . 

Oblongus, parum coiiycxuh, supra obscure cupreuw, nurdue, subtus 
niger, uitidus ; thorace subtilisBimo eoriaceo, sat crebre subtiliter 
punctato, lateribus medio augulatis dein paulo tjimrntis, angulis 
posticih obtusis paulo retrorsum products; elytri* subtilissime 
coriaeois, striatib, interstitiiB guttis minulirt nitidis crebre asirorsia* 
Long. lin. 

Hal. Corea (Sir E. Belcher)* 

Closely allied to G* sinuatus , of a dull coppery colour 
shaded with black, and with a silky appearance* The back 
part of the head is dull, coriaceous, with minute asperate 
punctures. Thorax very finely but distinctly punctured! the 
punctuves separated generally by three or four diameters of a 
puncture, the punctures towards the sides appearing slightly 
asperate. The sides arc distinctly but obtusely angular at 
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the middle, and immediately behind this angulation there is 
a slight but distinct sinuosity; from this point to the base the 
sides are gently curved inwards and the margins arc thick¬ 
ened ; the posterior angles are slightly produced backwards, 
the produced part obtusely rounded. The elytra arc finely 
coriaceous, distinctly striated, the strire indistinctly punctured, 
the interstices flat, with rather closely placed, minute, shining 
dots. The metasternum has an impressed median lino, which 
widens out into a somewhat deep impression posteriorly; the 
anterior part is slightly swollen in the middle; the sloping 
sides with shining granules. 

This species is very close to tr. maurw, Sharp ; but that 
species is black and has the sides of tho thorax more distinctly 
angular. 


Gymnoplcurus assamensts . 

Parum convexus, supra cuprous, subtus cupreo-niger, porum nitidus; 
thoroce subtiliter coriacoo, punctis parvis sat crebro asperso, ante 
medium oblique august ato, postice subparallolo, aiiguliB postice 
rectangularibuft, sat obtusis ; oljfcris tonuiterstriatis,8triis punctis 
minutis baud approximate iustructis, interstitiis aubtiliseime 
ooriaoeia ot crebre tenuiter nitido-granulosis; antennia ferrugineo- 
flavia, basi mgria. 

Long. 10 lin. 

Bab. N.W. India. Sylhet, Assam, Corea. 

This species is well known in collections under the above 
name, but does not appear to have been described. It closely 
resera Wes <r. sinuatus , but is coppery in colour and more 
finely sculptured, and consequently is less dull; the sides of 
the thorax are more distinctly angular. 

Gymnopleurus brakminus . 

Niger, opaoua, supra onraino oequalitor subtiliter granulosus; ihoraoe 
ante medium oblique angustato, po^tioo porparum ongustioro 
fere parallclo, angulis postiois rLc prominulis; elytria leviter 
sfcriatis. 

Long. lin. 

Bab. China ^/. C. Bowring , Esq.). 

This species is close to 0. sinualus. but is quite black and 
dull ana differently sculptured. The thorax is obtusely 
angular at the middle of the sides, scarcely narrowed towards 
the base, almost parallel, with the posterior angles less pro¬ 
minent than in G . sinuatus f but a little more so than in 
<?, melanariuS) the angles themselves obliquely rounded off. 
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The surface is evenly and closely covered with minute, blit 
distinct round or oval depressed granules, and is without 
punctures. The elytra have the surface extremely finely 
eoiinmms, and covered with minute but distinct round gra- 
miles, which aie a trifle smaller than those on the thorax, 
and not (juite so crowded, so that the coriaceous surface is 
visible in the very narrow interspaces. The anterior part of 
the metasternum is a little more sloping than in G. sfnuatm } 
and although slightly convex, there is no distinct swelling in 
the middle. 

3 fpffat/iopa eupreicollis. 

Oblongo-ovalis, eonvexua, cuprco-ioneus; capite an tiro rugato, 
nigro, \crtico sat fortitor punctato; tlmrace nitido, pururn seneeo, 
.subtilissinio punctuluto; elytris nigro-cyanois, parum nitidis, 
soricoo-coriaoeis, basi anguatatis, oonvexis, distiucte striato-puuo- 
tatis, interslitiw pi finis, guttis ininutjssimis nitidis erebre aspersis; 
pygidio fortiter sat erobre punctato. 

Long. 7 lin. 

Hub* Peru, 

The punctmcs on the vertex of the head are strong and 
rather close together. The thorax has the posterior angles 
even moic obliquely rounded than is usual; tin* punctures 
are extremely tine but moderately distinct, moderately near 
togi tlier; with a strong magnifying-glass, very minute punc¬ 
tures may be scon in the intervals. The elytra are much 
nan owed at the base, moderately convex, with lines of very 
distinct, moderately closely placed punctures, with scarcely 
any trace ot stria*. The pygidium is obscure green, with 
rathei stiong daik punctures, which are separated from each 
other by one to one and a half diameters ; metasternum 
apparently* impunctate in the middle, with strong punctures 
at the sides; antennae pale ferruginous. 

Tliis species has the sides of the thorax gently sinuate in 
front ot the middle, as in AT. bicolor , with a projection in front 
of it, the projecting part itself gently sinuate. 

Mvyathopa virena y Harold, var. ? 

Oblongo-ovalia, minus convoxus, mtidus, nigro-ca^ruleus; oapite 
vertiee punctato, antico rugato; thorace Itovi, Jateribus medio 
angulttfcis, impressis; elytris subtilissimo rugosis, fere lawibus, 
ltcvissime ntriatis, striis impunctatis, iutcrstifciis planis; pygidio 
basi lievissimo, dimidio apiculi oonf'ertim rugoso-puuctato, flavo- 
puboBcentc. 

Long. 9£ lin. 

JJab . brazil? 
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This is the smoothest species known to me; the thorax has 
the sides distinctly but obtusely angular and impressed, with¬ 
out any projection before the front angles, the angles them¬ 
selves slightly acute and diverging ; the elytra have the striae 
scarcely noticeable, except at the apex ; the metasternura is 
entirely smooth, including the sides* 

Megafhopa ceneicollis . 

Oblongus, convexns, sat nitidus, nenoua, picco-tinotus ; capite pos- 
tico punctato, medio lueviore, aiitice rugato ; thorocc ra< dio lievi, 
laterxbuH ot basi sat fori iter punrtatis, luteribus medio angulutis, 
imprests, angulis antiois fore reetis; elytris minus nitidis, sat 
foititor stiiatis, striis punetatis, liiterstitiis levitcr convoxis, sub- 
tilissime coriacois pi coo senoquo mulanlibus; stria octava bosi 
carinit’ormi; pygidio piceo, fortitor punotato; metasterno modio 
lam, ad lalera ot antioo fortiter parre punctato. 

Long. lin. 

Ilab. Brazil. 

This species is allied to columbica } Harold, but has the 
sides of the thorax strongly punctured. 


BIBLIOGRAPHICAL NOTICE. 

Memoir on tlu Anatomy of the Hvmphcuk Whole (Megaptora lon- 
gimana, Rudolph/). By John NTurrimiS, M.D. Edinburgh: 
Maclachlan & Ht ewart, 1889. 

In this volume Trot Btruthers gives us the various observations * 
he made on tho anatomy of the male Humpback Whale, 40 feel in 
length, which for five or six weeks disported itself in the Tay, at 
the ond of 188tf. The proximity of experienced whalers in Dundee, 
however, at length proved fatal to tho interesting cetacean, as it 
fed on the young herrings and sprats, and ofchor pelagic forms in the 
estuary. It was harpooned on tho List day of December, but in no 
vital part, since the harpoons struck too high, and after a chase of twenty- 
one hours, in which it exhibited remarkable strength and endurance, 
the linos parted on the morning of 1st January and it was free. 
Shock, loss of blood, and the exhaustion of the chase, for it dragged 
for a time a steam-tug, a steam-launch, and two rowing-boats, 
proved too much for it, and it would seem to have died shortly 
afterwards without again venturing into Ht. Andrews Bay, other¬ 
wise the destination of the skoleton might have been different. 

* Which appeared in tho 'Journal of Anatomy and Physiology/ 
1887-1889. 
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About a week afterwards the carcass, floated by the gaae*, wan towed 
into Stonehaven and thence to Dundee. 

The external characters aro drawn up from views of the Whale 
as it lay on its dorsum at Stonehaven, and on accurate series of 
measurements is given of the various parts. The position in which 
the author at first examined the specimen prevented him from forming 
an accurate opinion wiih regard to the colour of the dorsal surfaoe 
of the great flipper, but it really was entirely whito, as described by 
Lilljeborg * and as statod in Bell’s ‘ British Quadrupeds ’ f. The 
out line of the hump given by Prof. Strut hors also differs from a sketch 
made on its urrival in Dundee, in so far that the posterior border was 
less acute distally. A more important divergence in external con¬ 
figuration, hovvover. has been made by tho author in regard to tho 
tail, which, instead ofhaving, as in his figure, a somewhat uniform 
line of fimbriio posteriorly, presented on each side of tho median 
hiatus (which is also deeper than shown) a prominent flap with 
four points. Thus the outline of tho tail posteriorly was charac¬ 
teristic. 

Amongst other interesting features described by tho author are 
the mamillary jxrach containing tho small mamma' of the maio, the 
hairs of the muzzle, and tho whalebone. 

In the second part of tho treatise tho anterior limbs and the 
rudimentary posterior limbs aro elaborately examined, and con¬ 
trasted with the same parts in Balcrnoj)tera tum-ulus^ the type with 
which the author compares throughout. Tho greater size of all the 
parts in Miyaptira is clearly brought out; the proportions of tho 
hand to the arm and forearm and the elongation of the phalanges 
being diagnostic, and fully explaining the nodulated condition of 
the flipper of Mtgnptera. It is noteworthy, however, that the 
finger-muscles are less than half the size of those of ft. musoulw, 
while the tendons showed au increase. The elaborate measurement, 
and oven weights, of tho various dements do credit to Dr. Struthors's 
assiduity. Tho hind limb in represented by a partially ossified 
pelvic bono supporting the crura prnie % and a cartilaginous femur, 
tho fund ions of which latter arc obscure. 

The third part treats of tho vertebral column, which is charac¬ 
terized by tho shortness of the bodies of the vertebra when con¬ 
trasted with those of other tinners. The greatest vertebral body in 
Megapteva is tho second of its 21 caudal vertebra—-the 33rd of its 
52 vertebra. A careful survey of tho epiphyses, ridges, costal 
marks, haemal tubercles and foramina, of tho neural arches and 
canal, of the articular and other processes is given. Tho differences 
also between the various parts of this species and B . mutculue are 
shown, suoh as tho breaking up of the anterior border of the spinous 
process in Megaptera , and a decided triangular mesial projection on 
tho posterior articular process of the last lumbar and first two 
caudal in the same species. In regard to the transverse processes, 

* Scandinavian Cetacea, Flower, Bay Soc, p, 289 (1800). 

t 2nd edition, London, 1874. 



a lew of the chief features are, their absence on the 15 posterior 
caudal vertebrae, and the upturning o£ the dorsal transverse pro¬ 
cesses, The spinous processes, again, are rhomboidal, in contrast 
with the battle-door shape of those of B t musculus. 

The differences of the transverse processes of the axis in the two 
forms are interesting. Thus the upper and lower processes unite 
in B. musculuB) forming a great common terminal plate external to 
the ring, whereas in Megapttm the ends of the processes aro three 
inches apart. Generally the separated cervical vertebrae in Mega - 
ptera are of less breadth compared with the height than in B. 
musculus, and their structure would indicate more movoment in the 
former than in the latter. 

After the elaborate disquisition on the vertebra*, the author next 
discourses ou the ribs. Those aro thicker and more curved in 
'Megaptera, and they presont a loss distinct angle and external neck. 
They moreover enoloso a proportionally larger thoracic cavity than 
in B . mmculm. The sternum is narrower than in the latter, and 
the first rib lies behind tho wing of the sternum. In this example 
of Megaptera also there was a wide oblique notch at tho end of the 
first rib, best marked on the right. 

The chevron bones are fewer than in B. muMulus, and they have 
a wider arch at tho top. Tho spines are less developed than in B . 
muscithif . 

The last part of the treatise contains au account of tho skull, 
which is proportionally largor in Meg a ptera, its greater breadth 
being especially diagnostic. It has a largo foramen magnum, tho 
occipital jdute of tho temporal is also huger, and the lemporol fossa 
is shorter and more posterior in position. The parietal has much 
greater expansion on the temporal fossa in Mega ptera, and the 
sphenoid does not show itself on the surface. The differences in 
regard to the pterygoid, palate (which characteristically sends up a 
triangular process pushing tho pterygoid outwards), and tho broader 
malar in Megaptera are all carefully detailed. The characters ot the 
orbit, transverso frontal fossa, nasal bones (fitted to u triangular 
spine of the frontals), anterior and posterior nares, cthmo-tnrbinals, 
and vomer are next examined, and the differences in contrast with 
2$. muscuhs pointed out. In Meg altera also tho maxillaries and 
pwmaxillaries presont a marked fall for 7 or 8 inches along the 
beak, and they aro much inclined inwards at and anterior to the 
nasals. Tho dcficienccs of the grooves iu the palatal roof fuither 
distinguish Megaptera from 7?. musvulut. The greater breadth of 
tho median beam iu the former is also noteworthy, and its bruin- 
cavity is also broader; the tympanic bone is shorter in projx>rtion 
to its broadth in Megaptera, and tho form of the posterior division 
of the periotic is of special interest in connexion with Dr. Gray’s 
remarks on Megaptera aovcB-zealandioe, the figuro of the part in the 
latter presenting a close resemblance. 

Tho treatise concludes With an account of the differences in the 
mandible and hyoid in the two species. Thus the ooronoid pro¬ 
cess of the former is shorter! the dental foramen is nearer the 



416 


Miscellaneous, 


condyle in Megajjtera, which also has a greater curvature and 
thickness of the body of the mandible, and shorter horns to the 
hyoid bone. 

It is unfortunate that tho soft parts of the Tay Whale wore so 
decayed os to be useless for investigation, since many important 
features, e. </. tho condition of tho mucous membrane of tho joju- 
num, were thus placed boyond the roach of tho anatomist. 

The work is a noteworthy contribution to the anatomy of Mega - 
j ptera< though, perhaps, its interest and value might hau* been 
increased if more frequent references had been mado to tho labours 
of previous observers. A clearer conception of what has awl what 
has not been previously described would thus have been obtained. 
Dr, Htruthers, indeed, is to be congratulated on this further addition 
to liis researches on the Cetacea, and though his official duties (from^ 
which, it is much to be regretted, ill-health has now relieved him)* 
may have hampered and limited his work, yet thiB treatise is evi¬ 
dence of that scientific enthusiasm for which Hootch anatomists, 
such as the earlier Monrus, (ioodsir, and Turner, have been so 
famous. We look forward to further contributions trora the pen of 
l)r. Htruthers. W. 0. M. 


M1HCELLAK EOUB. 

On Evcavatioiut made in Rocks by 8ea* Urchins. 

% J. Waltek Fkwkbs *, 

Tub author has had an opportunity of observing excavations made 
by titrongylocentrotus drdbachiciwe on the coast of Grand Munan, 
New Brunswick, where the roofs of hard mica-schist with veins of 
harder quartzite ore bare at low tide but covered at high water. 
The cavities wero so numerous that tho rock was roughly honey¬ 
combed with these shallow excavations, and, moreover, spreading 
Algsc ( Lithothumnion and Melohnia) sometimes covered the rock and 
the cavities. Tho author, indeed, thinks the presenoe of the latter 
may be necessary to the fcW-Urchins “ for some reason.” It would 
be as useful, however, to speculate on tho relation of the same to the 
boring Annelids, unless tho Algio are eaten by the Echini—-just as 
the common British Echinus tills its intestine with fragments of the 
stoma of Laminaritr , with perhaps a few fragments of the tuboa of 
flerpulfp. He gives some interesting observations on the boringB of 
E. Hindus in pot-holes at Biarritz by Prof. Jules Marcou. In regard 
to the modus ojwrundi of the borers Mr. Fewkes, after previous 
observers, gives the chief weight to the dontal apparatus, probably 
assisted by the voluntary movements of the spines and the involun¬ 
tary action caused by the waves moving the animal in situ . Two 
interesting plates illustrate the paper. W» C* M. 

+ * American Naturalist/ January 1890. 
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LI *—On the Morphology and Phytogeny qfthe Organization 
of the Ceetoda. By C. ULAUS *• 

For a number of years past I have represented in my lectures 
a view of the nature of the Oeatode body which diners mate* 
riallv from that propounded by Steenatrup and strengthened 
by the researches of vou Siebold, van Beneden, and Kudolph 
Leuckart; nevertheless the ensemble of the facts and the 
results of numerous later investigations prove it to be the only 
true and satisfactory one. The main features of this altered 
view of the case, which, moreover, in many respects docs not 
differ so very wioely from Bud. Leuckart’s latest treatise on 
the Helmmthest, are to be found briefly indicated in the latest 
editions of my textbooks \; but, so far as I am aware, a 
more precise explanation of my theory on a directly compara¬ 
tive basis has not Vet been attempted. The following brief 
aocoufit is intended to supply this deficiency. 

• Translated from the 1 Arbeiten au$ dam Zoologiachen Institute der 
UttiVtfN&it Wien und der Z<wlori«chen Station in Tries*/ Bd* viii. 
Haft HI: Alfred Holder, 

t Bed. Eeucfcart. ‘Hie Parasiten dee Manschen und die von ihnen 
hewUhrenddn Krankheiten, Bht Head- und Lehrbuch fiir Natuxfarscher 

Marburg, 1870,1V, 

1L LMtaWg, p. 388 tn. j ‘ M»buch der Zoologi*,’ Auspbra, 

8., iu., wd it. Ant. 

Ann. & Mag. N'. Hut. S«r. 9. Val. v. 
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As is well known, it was the {i proglottis,” the segment 
full of ova and embryos and liberated from the body of the 
Cestcde, which, in accordance with the doctrine of Alterna¬ 
tion of Generations, was held to be the sexual individual and 
furnished the starting-point for a comparison with the closely 
allied but higher organized Treinatodcs. The proglottis was 
regarded as the equivalent of the Trrmatode, which, arising 
by means of terminal gemmation at the posterior end of an 
individual belonging to another generation and functioning as 
u nurse-form ”—the Gestode-hcad or u scolex,” with the loss 
of mouth, alimentary canal, and organs of adhesion, did 
actually possess the latter, in common with all the other joints 
of the chain, w hile it formed port of the chain of segments, iu 
the shape of the circlet of hoolcs and the suckers of the scolex. 
The fact that there are Cestodes which are devoid of any 
trace of segmentation (e. g. Caryophyllwus ), and in whose 
simple Trematode-liko body scolex and proglottid are not 
differentiated, appeared to agree very well with this view, and 
was explained as a secondary condition, inasmuch as it was 
supposed that the forms which are spread over two genera¬ 
tions in the case of the ordinary Oestode were, just as in other 
cases of alternation of generations, as a result of simplified 
and abbreviated development united together again in One 
individual (Bud. Leuckart). But the ensemble of the pheno¬ 
mena pioves that in point of fact exactly the opposite con¬ 
dition obtains, and that alternation of generations in the 
Cestodes must be icgarded not as a primary but as a secondary 
developmental process. 

The starting-point of a comparison with the organization 
of the Trematodes, from which all authors agree that the 
Cestodes have been derived, is to be furnished not by the 
proglottis but by the entire Cestode, and, moreover, not as a 
chain of segments, but in its simplest form, as represented by 
the genus Caryoj/hylfaius , as an unsegiuented worm resembling 
the genera Antpfriltna and Amphiptyche$ } which are to be 
regarded as connecting-links between the Trematodes and 
Cestodes. The nnisegmental Cestode with a single set of 
genital organs was the primeval form, from which, by moans 
of fuithev and fuller adaptation to the favourable conditions of 
nourishment and growth in the interior of the alimentary 
canal, the segmental Cestodes, with progressive individualisa¬ 
tion of the joints repeating themselves by growth in the lon¬ 
gitudinal axis, have only secondarily been developed. 
to the Caryophyllidje come the Ligulidno, in whose ribbon-' 
like body the generative organs indeed are metamqrlieatty 
repeated, though there is no corresponding outward aegqaeb- 
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tation; following theae wo have the Bothriocephalid®, with 
abort but sharply defined joints, which, however, are not yet 
set free as separate units, but are liberated from the body of 
the Cestode in larger sections after the sexual organs have 
arrived at maturity, A higher stage of individualization is 
reached in the Tceniadse, where the proglottids are sot free 
singly ; and, lastly, the highest stage of all is attained in the 
case of many Phyllobothrida*, the joints of which undergo a 
further development after separation, with considerable increase 
in size, and are capable of independent existence for some 
time ( Echinobothrinm ). 

In spite of the similarity which exists between the alterna¬ 
tion of generations in the Cestodes and that in the Acalepha* 
(Scyphorocdusa?), a similarity bo complete that the same term 
“stiobila” is applied to the segmented stage in both cases, 
the origin of it in each case requires a very different explana¬ 
tion. The alternation of generations in the Scyphomedusse, 
which are ascxually piodueed as sections of a polype which 
segments and forms the strobila, appears, ns compared with 
the simple direct development of certain Medusae (Pelagia 
nodiluca ), to be a primeval developmental process of palin- 
genetic importance. Accordingly the ephyra , which is set 
free by fission at the distal end of the strobila, represents when 
contrasted with the young polype the morphologically higher 
and more perfectly organized form. The exceptional case of 
direct development, which is found in Pelagia noctiluca owing 
to omission of the strobila-stage, is to be regarded, on the 
other hand, as an entirely secondary condition, derived from 
the alternation of generations by a shortening of the develop¬ 
mental process. 

In contradistinction to the Medusa set free at the distal 
end of the Acalephce-strobils, the proglottis liberated from the 
Cestode-strobila represents, when compared with the ancestral 
Trematode* a lower form, simplified and to a certain extent 
retrograded by the disappearance of the organs of adhesion 
and of the afimentaiy canal, though in point of fact the 
reduction of the organs was a condition of its individualiza¬ 
tion# While in the former instance the alternation of gene¬ 
rations is the original and primary process, and the completion 
of the metamorphosis iu the same individual the later one, 
secondarily produced by shortening and simplifying the deve¬ 
lopment, m the Cestodes exactly the opposite is the case, and 
the alternation of generations is the later form of develop¬ 
ment, secondarily derived from the metamorphosis which was 
formerly undergone by one and the same individual, in con¬ 
nexion with the simplification of the organization and the 

30* 
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more favourable conditions of nourishment and growth owing 
to intestinal parasitism. It follows that we have to define 
the development of the Acaleplue as alternation of genera¬ 
tions 11 , which in certain cases can be simplified by shortening 
into metamorphosis, while we must interpret the development 
of the Cestocles, on the other hand, as metamorphosis , mhioh $ 
oictng to individualization of certain products of grototh } can 
give rise to variously complicated forms of alternation of gene* 
rations . 

However, we have not yet taken into account the first most 
variable series of manifold and complicated developmental 
Stages, by which the embryo produced from the fertilised 
ovum is transformed into the scolex. But it is precisely this 
portion of the ontogeny which is of peculiar importance for 
our problem, not only because by the appearance of a stage 
capable of asexual reproduction, and therefore distinguished 
as the primary nurse-form, the complication of the develop¬ 
mental processes interpreted as an alternation of generations 
is increased and the justice of such an interpretation thereby* 
strengthened, but also because it is just this section of the 
development which is to be brought into direct comparison 
with that of the Trematodes. Ana if we are right in tracing 
the nhylogeny of the Cestodes from the Trematodes, the 
development of the latter, which for a long time was itself 
considered as alternation of generations, must be repeated, 
though in a modified form, in their descendants. 

Every one is aware that the digenetic Trematodes—and 
these alone, and not the monogenetic forms, can be considered 
in the comparison—as well as the Cestodes pass their imma¬ 
ture stages in other hosts than those of the sexual animals, 
whereby a change of hosts becomes a necessity. In the e#ae 
of the former it is usually a moliusk or other Invertebrate in 
whose body the intermediate generations develop themselves 
as the so-called “ sporocysts ” or 14 redise,” according as they 
do or do not possess a mouth and aHmeutaiy canal, together 
with their progeny, the * ( Cercarite ” or Distoma-larva*. In 
the case of the Oestoda, too, the part of first host is aometimos 
played by an Invertebrate, but generally it is a Vertebrate in 
which the young forms are to be found as u Cysticercoids ” or 

♦ It is owing to the astonishing similarity existing between the pheno¬ 
mena of growth and fission in the Acaiepbro- and OestodeHstrobilas, and 
between the formation of ephyr® and progiottids, that the phylogenetic 
contrast has been overlooked and the morphological value of the sexual 
generations in both cases identified, and that the mistake has then beeh 
made (Gotte) of not admitting the development of the Acaieph© to be 
an instanco of alternation of generations, out interpreting it m a 
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* Cystioerci ”—the latter usually encysting ip. parenchyma¬ 
tous organs. There can therefore be no question but that we 
must trace back Cvsticercus as well as Cysticercoid either to 
the Cercaria-proaucing rcdia or sporocyst, or else to the 
Cercari® themselves, provided that we admit the origin of the 
Ceetodes from the Trematodes. 

The choice between the two alternatives appears at first 
sight to be by no means an easy one; but, taking into con*- 
sideration the analogy of the proliferation of the Cysticercus, 
it would seem to rest with the redia or sporocyst as the 
equivalent of the latter. Iiowever, a closer comparison shows 
us that in this proliferation we have to deal merely with 
analogous and not with homologous processes, since the gorms 
produced by the sporocysts ana redin, which wore formerly 
regarded as spores, or even as internal buds, cannot be placet! 
on the same level as the buds on the wall of the Cysticercus- 
vesicle, bat must be considered as formations of quite a diffe¬ 
rent kind. It is true that for a long time (that is to say as 
long as the theory that the Distoma-development was a case 
of alternation of generations remained undisputed) these forma¬ 
tions were regarded as products of an asexual reproduction, 
that is as spores or buds, until the discovery of pndogenesis 
in Diptera-larvw, and the precocious separation of the first 
Sexual cells, which sometimes even takes place during the 
segmentation of the ooBperm *, led to an entirely different 
view—a view which, supported by the consideration that 
spore-formation in Metazoa is A priori highly improbable, 
has now come to be the one which us generally accepted. In 
accordance with this view the so-called germ-cells in the 
sporocysts and redias are considered to be ovarian cells 
separated early and developing in the body of the larva j that 
is to say, they are held to be ova developing parthenogeneti- 
cally t, and the development of a Distoma is no longer 
explained as a case of alternation of generations, but as a form 
of heteroaamy, The sporocysts and redi® would then be 
explained simply as larval forms which have undergone a 
retrogressive metamorphosis Or else have been checked m their 
development for the purpose of aiding the rapid and extensive 
reproduction of individuals; they would correspond to larval 


• Compare C. Grobben. "Die EutwieUungweacbicbte dor Motm 
rtoOrutfrMArbedten ana dent Zoologieoben Inutituto in Wien uud der 
Zoolwrbehen Station in Trieat: Vienna, 1879, Od, ii 
t Xhie interpretation, first given by (irobben (foe. oU,) } ben nines been 
Hfoated by other investigators also in a precisely similar way, and may 
k? to have met with pretty general acceptance at tbs present day. Of. 

also H. Sehautnaland s * fieitreg rur Ksnntniss der Emoryonaleatwioke- 
lung der Tremntoden,’ Jena, 1883. 
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forme left behind at various stages of development, and from 
a morphological standpoint would have to Ihj regarded as 
simplified piogeny-bearing Cercariso. It follows that the 
Ceicaiia alone would figure as the equivalent of Cysticercoid 
or Cysticeieus. Now, as a matter of fact, this larval form 
does affoul an immediate and natural comparison with those 
developmental forms of the scolex which on a number of 
other giounds we aic compelled to regard as the primary and 
oiiginal ones. These are the little Cysticercoids which 
inhabit the bodies of Invertebiates, and which have only 
become known eotnpaiatively lately. While authors were 
tormeily inclined to derive the Cysticercoid from a Cysti- 
ceicus, simplified and diminished in size, and so to regard it 
as a Oysticereus whose vesicle, owing to unfavourable soil, 
had shrunk up and degenerated into a little appendage 
scarcely capable of containing the body of the scolex, they 
will now, on the contrary, have to derive the Oysticercns- 
vesicle from the enlarged caudal appendage of the Cysticercoid, 
w hich lias become inflated owing to the collection of an aqueous 
fluid, and to consider it as a secondary modification which 
lias arisen from this and adapted itself to a parasitic existence* 
in the body of a Vertebrate. That this view is actually the 
coirect one, am] that the Cyaticeicoid and not the Cysticerctts 
repicscnts the ptituary form, lrorn which the other must be 
dciivcd, in not only rendered probable at the outset by the 
simpler structure and smaller size of the former, as well aa 
by its sojourn in the bodies of the phyletically older Inverte¬ 
brates, but also by the surprising similarity of form existing 
between ceitain Cysticercoids and Cercnrio?, which renders 
possible, strengthens, and confiims a direct homology between 
the two. 

The Cysticercoid of Anon empiricorum } which was first 
described by Stein, being divided by a constriction into a 
body and a caudal appendage, at once reminds us of the 
Trematode-Oercaria. To a much greater extent is this agree¬ 
ment seen in ArchigHes Sieholdh ; this is a Caryophyllid 
allied to Caryophyltwus and occurring in Naidaa in a sexual 
seolex-stage. Lcuckart* states that the creature consists 
u like the Cercaria, of a flattened oval body and a cylindrical 
tail, which is inseited in a pit-shaped depression at the pos¬ 
terior end,” so that without closely examining it one would 
suppose it to be a Cei curia. Not less striking is the resem¬ 
blance of the Cysticeicoid inhabiting the dog-louse und the 

♦ Kud. Leu chart, “Avchiyete* fiteboldit, eine geschlechtareife Casio- 
dunamme, Zeitnehrift rurw. Zoologie, Supplemontband, 1878, IkL xfcx. 
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flea, froth which Tcenta elHptica (si cucumerina) oi the human 
intestine is derived. 

It is only recently that we have received full details 
concerning this larval form and its caudal appendage, 
through the observations of G rassi and Rovelli *. Both 
of these authors recognised the soundness of the homo¬ 
logy of body and tail-portion with the corresponding parts 
of the Orcaria, though they perhaps went too far in inter¬ 
preting the anterior invagination of the Oysticereoid as 
the equivalent of the buccal cavity, the rostellum as the 
everted pharyngeal bulb, and the body-cavity without suffi¬ 
cient basis as the commencement of the mid-gut. 

In correspondence with this comparison wc also have the 
apparent agreement between the development of the Oercaria- 
tail and that of the caudal portion of the Oysticereoid, which, 
moreover, with reference to the position of the embryonic 
hooks, had been regarded as the enlarged body of the hexa- 
canth embryo, and accordingly styled u head-maker ” ( Kopf - 
hildner ), and explained as nurse of the presumably subse¬ 
quently formed scolex. Asa matter of fact, however, it by 
no means represents the whole of the body of the embryo, 
but only the smaller portion thereof, from which, just as in 
the case of the cells nuddod off from the inner surface of the 
Redia to foim the Orcaria, a broaden section is differentiated 
as body and a narrower one as caudal appendage f- But 
this establishes beyond a doubt the value as individuals of 
the Oysticereoid and of the Oystieereus which is to be derived 
from it, in opposition to that view which would see in the 
Oystieereus a colony composed of at least two individuals, 
namely of the embryo, metamorphosed inti) the caudal appen¬ 
dage, or. rather, vesicle-wall, of the Oystieereus, and of the 
Oestode-head or scolex subsequently produced from this by 
budding. 

The changes experienced by the Trematode-larva in its 
transition to the Oestodc-Iarva also affect, in correlation to 
the atrophy of the alimentary canal und the consequent 

* “ ISmbryologiache Forach ungen von Prof. Battista Griwwi und Dr. 
Giuseppe Ho\efli,” Centmlblatt tUr Bacteriologio u. IWsitenkunde, 
Cassol, JK89, v. Band^no. 11. 

t Urawi's observation* on the development of the Cyaticercoida of 
Tttnia eliij)tira and murina have proved this deduction to bo well founded; 
but in direct contrast thereto Villot reamd* the caudal appendage of the 
CyWicemnde as a new formation which has arisen fVoin the embryo by 
budding. He doe* not, however, establish his contention, which is also 
directly opposed to the older view of the caudal appendage as the body 
of the embryo. Villot. “ Mdmoire sur leg Cystieerquea dee Tanias/ 
Aunales de fcfc. Nat 18$f, Tom, xv. 
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simplification of the organisation, the anterior section of the 
body armed with its suckers and chitinous hooks, which wa« 
at an early period invaginated into the posterior portion and 
surrounded by this as by a protecting envelope. The evident 
necessity for protection, which was to a certain extent satis¬ 
fied by this process, majr also have determined the change of 
function of the tail, which from an organ for effecting the 
change of locality was transformed into a larger or smaller 
vesicle, accommodating the whole of the scolex inside itself; 
or again—and in all those cases in which the simple invagi¬ 
nation of the scolox-head into the scolcx-body gave a sufficient 
protection—degenerated into an apparently functionless rudi¬ 
ment, in order m the end to drop off entirely ( Bothriocephalwi ). 
In the first case, however, in which the tail became a large 
vesicle filled with watery fluid, its great increase in size 
enabled it to acquire yet another important function— 'prolife* 
ration — and to produce by budding numerous scolices 
( Camurux), in some eases brood-capsules with scolices, either 
directly or by means of a second and third generation of 
vesicles (Echinococcus), While the metamorphosis was 
simplified in one direction, in the case of degeneration and 
shedding of the caudal appendage, into a more direct deve¬ 
lopment, in the other it grew more complicated and assumed 
various forms of alternation of generations. In the latter, to 
a certain extent by way of compensation for dirainisned 
productiveness, owing to the loss of ptedogenesis, the neces¬ 
sity lor increasing the race was satisfied in a newly acquired 
way, namely by means of budding on the enlarged surface of 
the vesicle. 

The power of proliferation, which has been only second¬ 
arily acquired by certain Cysticerci (Catnun and Echinococci), 
was, like the process of proglottid-forraing by the strobila, 
wrongly used as a standpoint from which to interpret the 
whole Cestode development. From this point of view the 
scolcx was regarded as the gemmation-product of the embryo, 
the proglottis as that of the scolex, and, in accordance with 
the interpretation of the individualized joints of the Cestode 
as sexual animals, the complicated five-jointed scheme of the 
Cestode*metagenesis was set up. in this arrangement the 
embryo figured as primanr nurse-form, the scolex as name, 
and the proglottie as sexual individual, while the Cyaticercui* 
and Strobifo-stages, which furnish the connexion between 
primary nurse-form and nurse, and between nurse and itxual 
individual, were regarded as polymorphic colonies. 

1 hus then the metamorphosis of the parasitic Platyhel- 
mmthes led in the case of the Trematodea, owing to the p«do- 
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genesis of the larval forms known at Sporocysta and Redue, 
to a heterogamy which was for a long time believed to be 
alternation of generations; in the case of the Oestodes, on the 
other hand, it produced, owing to individualisation of gemma¬ 
tion and fission-products of certain developmental stages, 
various more or less complicated forms of alternation of gene¬ 
rations, the modifications of which receive their natural 
explanation and interpretation in the present risumi . 

Both the budding on the wall of the Oysticercus-vesicle and 
the constriction and liberation of segments of the strobila are 
already foreshadowed in the development of the Distoram— 
the former in the budding-power possessed by certain sporo- 
cysts ( LeueocfiJoridium) , and the latter in the regnlar separa¬ 
tion between the body and tail of the Cercaria and in the 
fission-phenomena presented by certain sporocyBts (e. g. those 
of Cercaria minuta) and red i00 (those of Cercaria echinata 
and fulvopunctaia) . The caudal appendage also, the primary 
function of which is that of a motile organ, is to be regarded 
as a portion of the body which is capable of individualization. 
This results from the surprising discovery made many years 
ago by Alex. Pagenstecher * in the case of Bucephalus , and 
only recently confirmed and also established in many other 
cases by Ercolani t, that the tail is capable of transforming 
itself into a brood-producing fragment—that is, as it were, 
into a sporocyst. This process also elucidates the contrast 
between the caudal appendage of the Cysticercoid and the 
Cysticercus-vesicle ana the invaginated neck or body of the 
scolex, exhibiting the latter in the light of a further section 
of the body of the worm, which, before the formation of pro- 

i rlottids sets in, perhaps regularly separates itself from the 
oremost portion representing the true head, and morpho¬ 
logically is by so means so very different from the tail. 

Presuming it to be a legitimate and well-grounded assump¬ 
tion, owing to the ensemble of the facts, that jnst as the 
innumerable parasitic Oopepoda, which present Buch manifold 
variations ana often such grotesque shapes, have been deve¬ 
loped from free-swimming Crustacea, so also the intestinal 
worms, through adaptation to a parasitic mode of life and the 
conditions of existence modified thereby, have arisen from 
free-living worm-forms; then, with regard to the Platy* 
helminthes, no doubt cau exist that it was the Planarians— 
so closely allied to the Trematodes—to which they owe their 

* Alex. Pamosteeher, “ Trematodenlarren uod Tiwmittoden” (with 
dx elates), HSminthologiecher Beftrag; Heidelberg, 16*7. 

t 0. B Ercolani, 1 Strove ricercfce snlla etoria genetics dei Tremetodi,’ 
Tom. i. 1881, and Tom. ii. 1802. 
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origin. As the Dendrocrele Turbellaria of fresh and salt 
water exchanged a free existence for a parasitic one and 
adapted bodily form and structure to the new conditions of 
life —losing the outer covering of cilia (with the exception of 
the vestige still remaining during larval existence), while 
they acquired suckers and organs of adhesion of various kinds 
—-they became Trcinatodcs, which, in connexion with the 
easier and more favourable nourishment in the body of a 
host, acquired the power of producing a far more numerous 
progeny. 

The closer representation of these processes becomes more 
complicated and difficult owing to the fact that in the case of 
so large a number of Tromatodes, and practically universally 
among the Diatomm, with which wc arc especially concerned, 
we have tico different IiohIh between which the life-history of 
the species is distributed. The one functions to a certain 
extent as intermediate host, and brings the intruding parasite 
only up to a certain stage of development; it conceals in its 
body the larval form, though even at this stage it may be 
capable of reproduction. The second host receives the para¬ 
site, which has readied it either actively or passively, and 
brings it to full development and sexual maturity ; if 
harbours the sexual form. Now are the intermediate hosts 
—and this is a question which has already been sagaciously 
propounded by Kud. Leuckart *— u merely later intruders into 
the life-history of the Hclminthes,” or are they u the original 
genuine hosts, which primitively brought their intestinal 
worms to sexual maturity, but were subsequently degraded 
to the position of intermediate hosts, owing to the fact that 
the life-history of their parasites, through further development 
and ditfeicntiation, has been spread over a larger number of 
stages ? ” The first case would, to make use of E. Ii&ckcl's 
noteworthy expression, represent a canogenetic , the latter a 
palingenctic condition. In the fortifier rediaj and sporocysts 
would be later developed forma (/. e. (than the sexual stages), 
secondarily and ecenogenetically modified through adaptation; 
in the latter, on the other hand, they would represent earlier- 
existing, philetically older, and once sexual forms. Now* 
when Hudolph Leuekart very emphatically selects the second 
alternative, pointing by way of justification to the fact that 
at the present time nearly all Entozoa live during the sexual 
stage in the bodies of Vertebrates, which arc undoubtedly of 
later origin, it seems to me that he has not hit the right nail 
on the head. Apart from the fact that fish and other aquatic 

* Kud. Leuekart , 1 Die Parasitea dcs Menschen/ part 2, Bd. 1 p» 148. 
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Vertebmta were already in existence in Fal&ozoic times, and 
that for this reason alone the argument adduced loses its 
cogency, another circumstance seems to me sufficient to refute 
his view, at any rate as far as the Platylielminthes are con¬ 
cerned. 1 refer to the remarkable agreement existing between 
Treniatodcs and Dendroccele Turbellaria in the organization 
of the fully developed sexual forms, an agreement which, if 
the view in question were correct, could only be explained by 
means of a convergence of development, which is highly 
improbable, especially in view of the contrast between the 
conditions of life in the two cases. 

At the same time, however, it by no means follows that wo 
are bound to regard the intermediate hosts of the larval stages 
as only later intruders into the life-history of the Helminthes; 
far rather may wc well maintain the notion that the young 
worms found their way into the bodies of Invertebrates at 
the very beginning of the phylogenetic process, but were 
there unable to arrive at full development and sexual maturity. 
On the other hand, owing to the altered conditions of sub¬ 
sistence, they under went a necessary change of form, by virtue 
of which they, either themselves or in the persons of their 
p&ulogenetically-procluced offspring, were enabled to leave 
their intermediate host once more by means of active or 
passive migration, and, being now transferred into the body 
of a Voxtebrate under more favourable conditions of nourish¬ 
ment, they underwent in their new host, as the definite carrier 
of the sexual animal, their full morphological and digenetic- 
Sexuai development. In this manner the regular occurrence 
of an intermediate host in the life-history of the Helminthes 
and the distribution of the developmental phases between two 
(or more) hosts may find au unstrained explanation. It will 
also appear auite coinpreheusible that in the case of nume¬ 
rous intestinal worms not one single, but many *, generally 

# Many of the intestinal worms appear to possess an especially great 
adaptability to the conditions of nourishment in the bodies nf their hosts, 
which renders intelligible the occurrence of one and the same species of 
Btotorooa in different and even widely distant hosts. For instance, 
Dtitrmum echimtwn, which is developed from the Cercaria echinala of 
various species of mollusks, is found sexually mature not only in tho 
intestine of the duck and other waterfowl, but also in that of the dog, the 
rat, and the mouse* The Vyxttcerou* orllu fata* of Tania solium lives not 
oafy in the body of the pig, but also in the most dissimilar organs of the 
human subject, and has also been found in tho muscles of the roe, the 
dog, and tne cat. Tania elliptica occurs not only in the intestine of the 
cat, but also (cucumrrina) in that of the domestic dog and of xnau. We 
may farther instance the distribution of Echinococcus and of numerous 
Nematodes, especially of Trichina tpivatis, in the bodies of iho most 
widely different mammals. 
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closely-allied species of animals are found &b the intermediate 
hosts of the same species of worm, and that the same thing 
also recurs in the case of the hosts of the sexually mature 
Helminthes. 

Now if as early as in the case of the Trematodea, which are 
phylogcnctically to be derived from Dendrocoele Turbellaria, 
the intermediate hosts were not the original hosts of the 
sexual worms, much less can this have been the fact with 
regard to the Cestodes which have been developed from them ; 
neither Cysticerci nor Cysticercoids in the bodies of their 
victims will ever have represented the terminal stages with 
digcnctic reproduction in tne life-history of these Helminthes. 
Like the larvae of the Trcmatodes the young stages also of 
the oldest Cestodes, living in the intestines of fish and other 
aquatic Yertebrata, penetrated the bodies of Invertebrates, 
and there transformed themselves, instead of lteditn and Oer- 
cariee, into Cysticercoids. 

It was only later on, with the appearance of birds and 
mammals, that the Tseniadm came into existence, the* larval 
stages of which remained only to a limited extent in Inverte¬ 
brates, but in the majority of cases migrated into the bodies 
of Veitebiata, in which from Cysticercoids they developed 
into Cysticerci. The reader will be reminded by these obser¬ 
vations of the doctrine of von Biebold, who regarded the 
Cysticerci as tapeworms gone astray into the wrong animals, 
becoming in a strange abode dropsical and degenerate, whereby 
he for a long time denied the value of tne Cysticerci as 
normal larval stages of Cestodes. As a matter of fact we 
might just as well speak of going astray in the case of phylo¬ 
genetic development as in that of free-living animals, certain 
individuals of which are cast a* ay beyond the limits of 
distribution of the species into domains far distant and sepa- 
rated by mighty barriers, and there, as a result of the entirely 
altered conditions of subsistence, give rise to the development 
of new species and groups. And since in physiology no hard- 
and-fast line is to be drawn between the normal and the patho* 
logical, and only so far in theory, as the latter processes bring 
with them disturbing results detrimental to the life of the indi¬ 
vidual ', we should even hold the conception of the dropsical 
degeneration to be justified *, though certainly in a sense very 
different from that of Siebold’s doctrine, which was entirely 
opposed to the idea of transmutation, and, as compared witu 
the results of Kuchenmeister and B. Leuckarfs investigations, 
merely defended an error. It is therefore a serious And 

• C. Claus, ‘Grundziige der Zcologie/ 4th edition, part ii. 1879, p.388. 
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scarcely intelligible exaggeration when E* Hreckei who 
criticises the phylogenetic relations of the Cestodes in a similar 
manner, vindicates the merits of von Siebold in having been 
the first to discover the true explanation and point out the 
way by which we may be enabled to understand the causes 
of the ontogenetic phenomena. 

Up to the present only a single exceptional case has become 
known of a Uestode already sexually mature in the Cysticcr- 
coid state. 1 allude to the parasite from the body«cavity of 
the Naid«e, described by its discoverer, Ratzel, as Caryo~ 
phyllccua app&ndiculutu a, but which was first shown by Rud. 
Leuckart to be fully sexual and capable of reproduction, and 
constituted by him the representative of a special genus 
Archigetes . Although this exceptional case appeared to aflbrd 
a yet firmer basis to the hypothesis of the renowned helmin¬ 
thologist, that the larval stages living in the intermediate 
hosts were originally the sexual forms, it should nevertheless 
be far more natural, in view of the relations which we have 
discus^d, to recognize in this case no exceptional survival of 
a primitive condition, but to interpret it in the light of a 
secondary transference of sexual maturity to the larval state, 
just as encysted larval stages of Trematodes (Qasterostomwi 
gracileacena in cysts of (jrudus and Distomum agamoa of the 
Gatmn&rinte) may also become sexually mature. 

The designation Arohigetea (“ ancestor ”) bestowed by 
Rud. Leuckart on the parasite of Somuria as the result of his 
interpretation of it, would apply to our divergent interpre¬ 
tation also, in so far as we have in Archigetea a Caryophyllid 
devoid of the power of proglottid-formatiou and with simple 
sexual organs. In this sense, however, it would meet with 
our approval the more unreservedly, as with it not only may 
the view of the unsegmented Cestoae —in contradistinction to 
the proglottis—as the equivalent of the Trematode be con¬ 
firmed, but also, as a further result, the attempted derivation 
of the Gestode-body in the foregoing exposition may be com¬ 
pletely justified. Moreover, ut our at present imperfect 
knowledge of the development of Archigetea the possibility 
appears oy no means excluded that this interesting parasite 
also possesses iW Coryopftyitmua- stage in the intestine of fish, 
and only under certain conditions attains to degenetic maturity 
in the body of Naidee, We may have here a similar dimor¬ 
phism to that with which Zellers excellent work has made ui 
acquainted in the case of JMyatomum intogerrimum, with its 
two sexually mature forms—the one on the gills of the tad* 
pole, the other in the urinary bladder of the Frog. 

e E. Hwekel, 1 Metsgecesi* und Hypogenesia von AurAta aw&a,' 
Jena, 1881, p 83. 
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LIT .—Notes on some Ganoid Fishes from the English Lower 
Lias. By A. Smith Woodward, F.G.S., F.Z.S., ot the 
British Museum (Natural History). 

[Plato XVI.] 

The accumulated discoveries of many years, preserved in 
several Museums, afford the opportunity for a revision of our 
knowledge of the Fish-fauna of the English Lower Lias, and 
also make known a few interesting forms as yet unrecognized. 
Having had frequent opportunities of pursuing the subject 
during the last few years, the writer ventures to offer the 
following remarks on some of these new and little-known 
fishes—the result of observations chiefly based on specimens 
in the British Museum. 

I. Family PalftoniBcid®. 

As already remarked by Traquair *, the Paleeoniscidae of 
the Lias comprise the four fishes described by Egerton under 
the names of Oxygnathm ornatus , Cosmolepts Egertont f 
Thrissotwlua Cole t, and Gentrolepis os per. A fifth genus 
and species, JAssolepis serratus of Davis, is also described as 
referable to the same family; but there seems to be no justi¬ 
fication for this determination, and the fish in queatiou has 
lately been removed to the Eugnathidee f. 

Genus Ckntrolepis. 

Of the undoubted Palmoniscidaj the genus Oentrolepis is 
the most striking and well characterized. It is, however, 
very rare, there being only three sfKKjimena in the British 
Museum; and the caudal pedicle and fins still remain un¬ 
known* The new examples show that the type species, 
Centrolejns asper , is not so short and stout as supposed by 
Egcrton; the fin described as anal being truly one Of the 
pelvic pair, while the marginal rays ascribed to the lower 
lobe of the caudal fin are undoubtedly those of the anal. 
Moreover, the scales described and figured in the original 
notice arc all referable to the ventral aspect, those of the lank 
(PI. XVI. fig. 1) being somewhat deeper in proportion to their 

* R. H. Traquair, “ Ganoid Fishes of the British Carboniferous "For* 
mations,” pt i. (Pal. Hoc.. 1877), p. 12. 

t Woodward and Shmnrn, “ Catalogue of British Fossil Vertebrata ” 
(lfe90), p. 77. Complete references to the literature of the subject under 
consideration will he found in this work. 
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width, and with leas radiating markings. In short, the more 
important known facts in the skeletal anatomy of this fish 
may now be summarized as follows:— 

Trunk fusiform, robust, and somewhat elongated* Man¬ 
dibular suapcnsorium oblique; deuiition consisting of an 
inner series of large conical teeth, well spaced but numerous, 
and an outer close series of smaller teeth, similar in form; 
head, opercular, and branchiostegal bones externally tuber- 
culated or rugose. Fins large, consisting of broad, flattened 
rays, all aiticulatcd and distally bifurcating, more or less 
coated with ganoine; anterior holders fringed with well- 
developed fulcra. Dorsal and anal fins triangular in shape, 
elevated, the dorsal opposed to the space between the pelvic 
fins and the anal. Scales thick, of moderate size, and highly 
ornamented ; not much deeper than broad u;>on the middle of 
the flank, as deep as broad on the ventral aspect. Each 
scale of the abdominal region maiked in its hinder half by 
coarse poatero-inferioriy directed ridges and sharp deuticula- 
tions, m its auterior half by few, irregular, more or less 
interriiptcd vertical ridges and furrows; the scales of the 
caudal region coarsely serrated posteriorly, with a few short, 
transverse sculpturings anteriorly. 


Germs Oxygnathus* 

The facts made known in Egerlon’s description of £hpy*. 
gnathus suffice to demonstrate the right of the type species 
to generic distinction, although the (( diagnosis ” is as unsatis¬ 
factory as most of those in early pal&iohthyological writings. 
The figure (Kgcrton s pi. ix.), however, exhibits some inac¬ 
curacies, the pectoral fin-iays being unarticulated except at 
the extremities, as correctly noted in the description; the 
striations upon the jaws not being regular parallel lines, but 
short and wavy fine ridges, irregularly anastomosing and 
bifurcating; wnile the supposed indications of u ossified 
vertebra )Y ore either small pleurocentra and hypocentra. or, 
4 * seems more probable, meiely the expanded bases of the 
arches. 

A new diagnosis of the genus, based upon the original 
description and the examination of the large scries of exam¬ 
ples in the British Museum, may thus be enunciated in the 
following terms:— 

Trunk elegantly fusiform, more or less elongated. Mandi¬ 
bular suspensorium oblique; dentition consisting of a series 
of large, well-spaced conical teeth, and numerous minute 
teeth irregularly arranged and somewhat clustered; cranial 
roof-bones finely tuberculated, sometimes rugose, the facial 
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bones and branchiostegal rays delicately striated, and the 
opercnlar bones almost smooth. Fins of moderate size or 
small, the rays broad, distally bifurcating, and more or leas 
covered with a very thin layer of ganoine ; the rays of the 
pectoral finR, except the few short ones placed hindertnost, 
articulated only at the distal extremities, all others uniformly 
articulated to the base; fulcra minute or absent. Dorsal and 
anal fins triangular in shape, somewhat longer than high, 
and the hinder rays very short; dorsal opposed to the space 
between the pelvic and anal fins; upper caudal lobe narrow 
and much attenuated, with small ridge-scales, the fin deeply 
forked and symmetrical. Scales thick, small, or of moderate 
size, very narrow ventrally, and ornamented with delicate, 
oblique fines ttf ganoine, in part bifurcating and branching, 
becoming very faint ujmju the anterior dorso-lateral region 
and partly subdivided into tubercles. 

The only character of generic value in Oxygnathue ornatue 
that still remains doubtful is the relative length of the anal 
fin, no known specimen exhibiting this appendage so satis¬ 
factorily as desirable. That it will prove to be elongated, 
however, seems evident from the fact that iu every other 
generic character the so-called Coemulepie Eger to ni is identi¬ 
cal with Oxygnathue, and the elongation of the anal fin ia 
distinct in the type specimen of that fish. Moreover, the so- 
called Thrieeonotue Colei is not separated from Oxygnathue 
ornatue even by specific characters, and in this case the anal 
fin is again distinctly elongated. This fish owes the pecu¬ 
liarities of its squaraation entirely to the fact that it occurs in 
a very hard nodule, which has split in such a manner as to 
destroy the superficial scale-ornament, and exhibit the struc¬ 
tural fines of growth. All the ordinary specimens of Oxy- 
gnathus ornatue occur in the well-known soft Lias clay, and 
thus exhibit the superficial ornamentation more or less 
intact. 

To the synonymy of Oxygnathue ornatue the present 
writer would thus relegate the so-called Thriesonotue Colei, 
the species being as yet known only from the Lower Lias of 
Lyme Regis; and the more deeply fusiform species, hitherto 
named “ Coemolepie may be termed Oxygnathue Egertoni 
this being at present peculiar to the Lower Lias of Barrow- 
on-Soar. 


Genus Coccolepis. 

Three imperfectly preserved specimens in the British 
Museum indicate the occurrence of a new smell Palseonisoid 
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fish in the Lower Lias of Lyme Regis j two of these speci¬ 
mens being tolerably complete, but the third wanting the 
head and the greater part of the abdominal region, while 
apparently shortened by accidental crushing. The principal 
characters of the genus and species are shown in the accom¬ 
panying PI. XVI figs. 2-4. 

The maximum depth of the trunk is contained about four 
and a half times in the total length, which does not exceed 
0*135. The head (PI. XVI. figs. 2, 3) is longer than deep, it 
and the opercular apparatus together being comprised about 
four and a half times in the total length. The orbit is large 
and far foi wards, and the snout projects somewhat in advance 
of the mouth. The mandibular suspensorium is very oblique 
and the jaw s are slender, with a wide gape. The mandible 
is pointed at the symphysis and bears two rows of teeth, the 
inner scries consisting of large, regular, well-spaced, conical 
teeth, somewhat curved, and the outer series comprising nume¬ 
rous closely arranged minute teeth. The dentition of the 
upper jaw xs smaller than that of the lower, though the inner 
row is similar in character and the outer row is uot clearly 
recognisable. The cranial and facial bones arc ornamented 
with coarse rounded tuberculations, which are rarely elongated 
and fused into short rugue ; and these tuberculations become 
more sparse on the operculum and suboperculum. The oper¬ 
culum (fig. 3, op.) is much smaller than the suboperculum, and 
the latter element is deeper than broad. 

The vacant space occupied by the notochord is distinct in 
the original of hg. 2, and there are no undoubted ossifications 
in the notochoraal sheath. In the abdominal region there 
are not less than twenty-eight segments, represented by well- 
developed neural arches and relatively minute haemal carti¬ 
lages. Each of the neural arches is robust, but elongated, 
much expanded at its base, less expanded distaily, and bearing 
a long, slender, neural spine, which is merely apposed and 
not in direct connexion; the representatives of the heernal 
arche* are merely small expansions, each with a vertical 
ridge. In the caudal region both the neural and haamal 
arches arc complete and apparently more ossified than those 
of the abdominal region; the arches arc all short and robust, 
aud in each case the spine is evidently directly fused with its 
supporting pedicles* At the inferior lobe of the caudal fin 
the hcemal spines become expanded for the support of the 
dermal rays, and at the base of the upper lobe there is a series 
of interspxnous bones supporting the large fulcra! scales. 

All the jins are mode known in the specimens under con¬ 
sideration. The pectoral fins are uot excessively large, and 

Ann. <k Mag. N. Hist. $ei\ 6. VoK v. 81 
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all the rays are articulated at distant intervals. The pelvic 
fins a)so consist of robust articulated rays, are situated nearer 
to the anal than to the pectorals, and are not much inferior in 
size to the latter; their height seems to be greater than the 
length of their base-line. The more anterior rays of the 
doisal and anal fins and the lower lobe of the caudal are espe¬ 
cially robust and eoveied with gnnoinc, and fulcra are only 
distinctly obseived on the caudal. The dorsal fin arises at 
the middle point of the back, opposite the hinder half of the 
pelvic tins, and is elevated and triangular-acuminate in shape, 
the length of its base-line not exceeding its height. The anal 
fin is lelativcly small and low, its height equalling only half 
that of the dorsal, and its length being only about three 
quartets that of the latter. The caudal fin is deeply forked 
and not quite symmetrical, the much attenuated upper lobe 
being somewhat larger than the lower. 

The scales are small and thin, and the proportions of those 
of the abdominal region arc well shown in the original of 
1 J 1. XVI. fig. 2. They are not deepened uiion the flank, 
and, as shown by no. 308(35 (PI. XVI. figs. 4, 4 <*), the ex¬ 
ternal ornament consists of numerous rounded tubcrculations 
of ganoine. They appear as it rounded posteriorly and over¬ 
lapping. The fulcra! scales of the upper caudal lobe are very 
laigc, with slight longitudinal sculpturing*. 

Determination. —On selecting from the characters thus 
detailed those that seem to be of generic value it will be 
observed that the fish appioaches most closely the small round- 
scaled Palteonihcid Coccolcpis *, from the Lithographic Stone 
of Havana. Judging from the elaborate description of the 
latter genus by Vetter f, the new Liassie species exhibits only 
one essential difference from the typical form, namely the 
aiticulation of the pectoral fin-rays. These rays, however, 
have only been partially seen in a single example of Cocco - 
lefjis bucklandi ; and, as it is sometimes difficult to recog¬ 
nize the delicate transverse sutural lines even in well-preserved 
examples, we venture to place the Liassie fish in the Bame 
genus until more satisfactory specimens of the type species 
are discovered. The Kev. W. It. Andrews, F.G.S., has 
presented to the Museum of Practical Geology a species of 
Coccolepis fiom the Purbeck Beds of the Vale of WardourJ, 
but this has not yet been described ; and G. Bucklandi thus 
remains the sole representative of the genus bearing a defined 

* L. Agassis, Reek. Poiss. Foss, vol, ii. pt. i. (1843), p. 800. 

t B. Vetter, “ Die Fiecbe a us dera lithogmplrieelien fck’biofer.” Mittheil. 
k. mb.-geol. Mu». Dresden, pt. iv. (18fel),p. 87, pi. i. fig. 2, 

t "Woodward and Sherborn, op. cit. p. 87. 
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specific name. From tins the fish now made known is dis¬ 
tinguished by the more remote situation and relatively smaller 
size of the dorsal fin, and probably by less conspicuous cha¬ 
racters at present imperfectly revealed. The name of Cocoa* 
lepts Uaasicus is thus proposed for the new species, in refer¬ 
ence to its stratigraphical position. 


IT. Family Calacanthid®. 
Genua Unmna. 


Well-preserved examples of a large C<elacanth Ganoid 
{IIohphuguB gulo) lrnvo already been described by Egerton 
and Iluxley from the l^owor Lias of Lyme Regis; but no 
member of the same family has hitherto been detected in a 
corresponding horizon elsewhere, The British Museum, 
however, now furnishes evidence of a distinct species from 
the Lower Lias of Barrow-on-Soar, Leicestershire; and, 
although the specimen is not so satisfactorily preserved as 
desirable, it exhibits sevoral features specially worthy of note 
in comparison with the Coslacanths both of earlier and later 
date. The fossil occurs on counterpart slabs, and one is 
shown, of the natural size, in PI. XVL fig. 5. 

The head and the greater portion of the trunk are exhibited 
from the lateral aspect, the anal and paired fius only being 
entirely wanting. The head and opercular bones, so far as 
preserved, do not exhibit any external ornamentation, though 
some rounded pitting* in an impressiou of the operculum 
may possibly indicate the presence of a few large rounded 
tubercles upon that bone. Above the orbit a series of small 
quadrangular plates (x) may be either parafrontals or scle¬ 
rotica ; and one of the pterygo-quudrate elements iptq.) is 
seen, with obscure traces of small conical teeth. The im¬ 
pression of the inner aspect of one of the jugular plates (ju.) 
is also distinct, proving that bone to have boon narrow and 
elongated, nearly four times as long as its maximum width. 
The first dorsal fin (c?) exhibits not less than seven very 
long stout rays, articulated in the distal half, and the anterior 
margin of the first my is fringed by well-developed upwardly- 
pointing denticles*. The second dorsal (rf 8 ), though much 
broken, is evidently smaller than the first and consists of very 
slender rays. The hinder half of the caudal region is dis- 

S laced, almost severed from the rest of the fish, and partly 
estroyed. Sixteen rays can be distinctly counted in the 


* These denticles are scarcely 
on the counterpart. 


seen on the slab figured, but arc distinct 

31* 
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upper half of the principal caudal fin (c), these rays being 
articulated, though not expanded, distally; and there are 
remains of a well-developed supplementary caudal fin (#e). 
The mjuamation is only preserved in the anterior half of the 
abdominal region and at the base of the supplementary caudal 
fin, each scale being ornamented with four to six large elon¬ 
gated tubercles, irregularly arranged in au antero-posterior 
direction, and sometimes subdivided transversely (fig. 5 a). 

Determination. —The fish thus described is closely similar 
in proportions and in the character of its fin-rays to the 
typical (^/acanthus ; but it is generieally distinguished by 
the presence of denticles upon the first dorsal fin and by the 
scale-ornament. With the Jurassic genus Undina*, how¬ 
ever, it agrees in every essential particular except the non- 
expansion and comparatively sparse articulation of the distal 
half of the tin-rays; and as these characters are of doubtful 
value, it seems advisable, at least provisionally, to place the 
harrow species in the well-known genus just mentioned. To 
the present writer it appears that no sufficient generic differ¬ 
ence lias yet been pointed out between the so-called IIolo~ 
jjhagus and Undina ; but the new fossil now described is 
distinguished both from the Lyme Rtgis fish and the typical 
species of the Bavarian Lithographic Stone by the characters 
of the fin-rnys and scales and by the comparative fewness of 
the caudal fin-rays. The specimen may thus be regarded as 
indicating a hitherto unknown species, for which the name of 
Undina harroviensis will be appropriate. 

EXPLANATION OF PLATE XVL 
Fiy. 1. Centrolepis Egeiton, Scales of flank, twice nat. sue. 

Lower Lias, Lyme KegL, [Ik M., no. P, 5584.] 

Ft a. 2. Coceolepu Itasticvs, sp. now Lateral aspect of fish. Ibid, fB. M., 
JIO. 1>. K87.J L 

Fitj. 3, Ditto. Head, lateral aspect, twice uat. size. Ibid, [B. M., no. 
P. 0153.] hr., braiichioategitl rays; md, f mandible; 
ma\illa; orb , orbit; op., operculum; ftcl., pectoral fin. 

Fg 4. Ditto. (*<iudal region, lateral aspect. Ibid, (B. M., no, 30805.J 
Kg. 4 o, Scale of ditto, three time* nat. sue. 

Fig. 5 Undina larrvvicnnifi, sp. no\. Lateral aspect offish. Lower 
Jam. Barrow-on-Soar. [B. M., nos. 21335, P. 3843.] e, prin¬ 
cipal caudal fin; d\ first and second dorsal fins; jugular 
plate; plq,, pterygo-quadrate bone; sc, supplementaiw caudal 
tin; 4, parafrental (P or sclerotic) plates. 

Fiy . 5 a. Scales of ditto, three times nat. size. 

[B. M. as British Museum. Unless otherwise stated the figures are of the 

natural Bize.] 

* U. von Munster, Neues Jshrb. 18.“U, p. and Boitr. Petwfokt. 
pt Y. (1H42), p, 57. 
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LI1I .—Description of a new Genus and Species (Parymenopus 
Davisoni) of Mantodea from the Oriental Keaton* By J. 
WoOD-MAik>N, Superintendent of the Indian Museum, and 
Professor of Comparative Anatomy in the Medical College 
of Bengal, Calcutta. 

[Plato XVJLI. A.] 

A unique specimen of the interesting Orthopterous insect 
described below is contained in a small collection of Man¬ 
todea which has recently been sent to me for determination 
by Mr. William Davison, Curator of the Raffles Museum, 
Singapore, after whom I have much pleasure in naming the 
species. 


Paktmenopus*, gen. nov. 

¥. Allied to Ifymenopus, Serville. Eyes less produced 
and devoid of non-facetcd corneal spines, of which not a 
Vestige remains. 

Median lobe of vertex not produced into a horn, its ante¬ 
rior end terminating in a slightly excavated isosceles-trian¬ 
gular vertical area, which answers to the fluted front face of 
the frontal horn iu the allied genus. 

Pronotum oval, narrower, granulated on the disk, distinctly 
toothed at the sides, with a moderate constriction near the 
hinder end. 

Organs of flight shorter. Tegmina with the first branch of 
the anterior ulnar vein only 2 branched, the v. plicata 4- 
branched, Wings with the outer half of the anterior margin 
and of the veins of the anterior area distinctly arched. 

Legs all identically the same in general form and struc¬ 
ture ; the fore legs exactly the same ; the four posterior legs 
with the inferior foliaceous crests of the femora moderate, at 
their widest part hardly exceeding the greatest width of the 
joint, and with all the other crests simple and unexpanded. 

Distribution* The Malayan Bubregion of the Oriental 
Region. 

1 he absence of a frontal horn and of non*faceted corneal 
spines readily distinguishes the now genus from the old. 

Parymenopus Davisoni , sp. n. 

$ . Head Indian-yellow, unmarked. Pronotum distinctly 

+ From vnpd and Uymencptw, generic nMiQmfrapvptP&irQvgmJPaiy* 
nwnujuts* 
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though rather sparaoly granulated on the disk, not very 
coarsely denticulated on tin 1 sides, the denticles increasing in 
size and Ik coining truncated towards the constriction, where 
they cease; Indian-yellow, with the hinder border and a fine 
line theiefrom fonvaids to a semicircular blotch in the middle 
of the hinder lobe, the bottom of the suprn-coxal groove in 
the middle, and a V-shaped mark on the anterior lobe con¬ 
nected therewith, all dark brown ; pvosternuin paler, with a 
icgulur crescent-shaped black-brown inaik, the concavity of 
which is diiected forwards, situated about midway bet ween 
the insertion of the fore legs and the hinder margin, and 
extending right across the part so as to embrace the lower 
edges of the pronotum. 

Abdomen pale testaceous, concolorous with the ventral 
suiiaee oi the thorax and the leg-bases, with a pair of fuscous 
spots near the posterior angles of terga 2-6 inclusive, and on 
sternum 7. 

The organs of Wight when closed extend by about one sixth 
of their length beyond the extremity of the abdomen. 

Tegraina thiee times aft long as broad, rather acutely 
pointed, oval; the marginal field coriaceous, opaque, cinnabar- 
icd, the rest (except the membranous anal gusset, which is 
yellowish milky) semiopaque, yellow, with three opaque 
green radial spots, one small and roundish midway between 
the base and the stigma, and two about thrice as large and 
transvcisely elongated situated one at each end of the stigma; 
the stigma long, linear, concolorous with the wing-membrane, 
and placed upon the posterior radial vein at a distance from 
the nose equal to twice its own length, apparently diffused 
over the vemlcts of the cell immediately behind it; both V. 
dividens and 4-bianched v. plicata anastomosed with the 
posterior ulnar vein, as in Uymenovus bicornis . 

‘Wings somewhat more pointed even than the tegmina, 
semiopaque, greenish cream-coloured, with the outer half of 
the anterior margin and the apex semiopaque, reddish yellow, 
and with the outer margin of the anal area narrowly and 
decrcasingly to the anal angle subhyaline, faintly tinged with 
luscous oi a vinous tint; the anterior ulnar vein emits only 
two branches, and its extremity is in correspondence with the 
extremities of the veins in front of it and with the anterior 
margin, distinctly arched. 

Legs Indian-yellow, more or less flushed with red, but not 
barred. Fore tibia) unned on the outside with 23 and on the 
inside with 17 teeth. Foliaceous lobes of the four posterior 
ieniora model ate, not more than 1*5 miilim. wide in their 
widest pait. 
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Total length 38 raillim.; length of pronotum 8, breadth at 
dilatation 4*75; length of abdomen without seg. mod. 17, 
breadth 8; length of tegmina 30, breadth 10*5, of marginal 
field 3; length of fore coxa 9 5, femur 11*3, of intermediate 
femur 7, tibia 5, of posterior femur 8, tibia 7* 

<J. Unknown. 

//«£. Singapore. 

EXPLANATION OF PLATE XVII. A, 

fturyvu>no)ms Iktvisoni, a, head ami proaotum from above; 6 f head from 
m frout; **, intorraediaU* leg of the left side from above; all 
X 5. Camera lucida reductions of drawings made under a 
I toss's 4-inch by the aid of a camera lucida. 


L1V .—Description of Triamocorypha Dohertii. the tyne of a 
new Genas and Species of Mantodea . By J. WOOD-MAflON, 
Superintendent of the Indian Museum, and Professor of 
Comparative Anatomy in the Medical College of Bengal, 
Calcutta. 

[Plate XVII. H.) 

Tiuagnocouytha, gen. uov. 

Head armed with three slender conical horns, two paired, 
arising posteriorly from the submodian lobes, and one unpaired, 
anteriorly from the middle of the anterior end of the median 
Jobe of the vertex ; facial shield transverse. Pronotum armed 
on each of its two lobes with a pair of spines similar to, but 
taller than, those which form the cephalic horns; its supra- 
coxal dilatation prominently triangular. Postero-latcral 
angles and sides of the seven basal abdominal terga produced 
downwards aud backwards into long, externally concave, and 
Rightly curved spines, the longest of which is about two 
thirds, and the shortest about one third, as long as the fore 
femur. Fore femora lamellar, oval, about twice as long as 
broad, armed below on the outer edge with 4 spines, on the 
inner with 5, exclusive in each case of the spine of the apical 
lobe, and on the disk with 2 only, the first of which, 
answering to the basal one of the scries in Oxypilus aud its 
allies, is the larger, and the second, answering to the apical 
one of the series in the same genus, is much the smaller, the 
intermediate spines being absent; tibiae armed below on the 
inner edge with <5 spines, and on the outer with 1 only—that 
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immediately opposite to the insertion of the tarsus—the 
remainder of the aeries being represented by a just perceptible 
undulation of the edge; posterior femora furnished with a 
narrow, foliaceous, inferior carina; tibice broadly and shal¬ 
lowly constricted near the apex; first joint of the tarsi longer 
than all the rest taken together. 

Founded on a very young larva. 

Allied to OxypiluS) Ceratomantis , Parity mantis, and 
J lest ias. 

Distribution . Malayan subregion of the Oriental Region. 

Trirvnocorypha Dohcrtii\ ftp. n. 

Young larva . Dark sepia-brown, with a greyish-white 
stripe along the coneave outer face of the 7 -f 7 abdominal 
spines; two pairs of delicate filaments of uncertain nature at 
the extremity of the abdomen whity brown ; the fore legs 
uniform pale clear Vandyke-brown, and the posterior legs 
greyish white, marbled with dark sepia-brown. 

Total length about fy 25 millim. 

llob, Perak, Malay Peninsula. 

Gantuiod by Mr. William Doherty, of Cincinnati, U.S.A., 
who has already furnished me with much valuable material 
lor my { Catalogue of the Mantodea,* and after whom I have 
hence much pleasure in naming this remarkable addition to 
the fauna of the Oriental Region. 

EXPLANATION OF PLATE XVII. B. 

«« head fiein in front; b , proimtwn from the leftside; c, left fore leg 
horn the outside; d, abdomen from the left aide: nil X 18. 


LV .—Furth r Descriptions of Butterflies and Moths collected 

by Mr, F. J, Jackson in Eastern Africa, By EMILY MabY 

SliAltPK. 

I have now finished the arrangement of Mr. Jackson’s first 
collection, and add descriptions of some new species. Until 
his return it will be impossible for me to give the exact 
localities where the species were collected; but it is certain 
that they were obtained en route from Mombasa to the Ulu 
Mountains, the bulk being probably from the last-named 
locality. 1 have again to acknowledge the kind assistance of 
JVJv. Duller m determining this collection. 
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Fain. Pieridae. 

Teracolus eliza , sp. n. 

Similar to 2 1 . regtna , Tritnen, but differs in having a black 
line commencing from the first median nervule, which con¬ 
tinues to spread up to the costal nervure, this black line en¬ 
closing a large prismatic purple patch on the fore wing ; the 
nervules on the hind wing terminate in rather large black 
spots on the bind margin ; the black veins in T. eliza are 
stiongly indicated ; at the base of the wings there is a slight 
dusting of grey. Diam. 65 millirn. 

The female of T. eliza is somewhat like that of T. regina 
figured in Mr. Trimen’s book (pi. xi. Gg, 3), but differs in 
having a very broad black scalloped border on the hind mar¬ 
gin of the hind wing. T. eliza has one black spot at the end 
of the discoidal cell; there is also another spot between the 
median and submedian nervules. 

The underside of the female is pale yellow, with a stronger 
streak of dark yellow along the submedian nervure. There 
is also a row of black spots between each nervure. The basal 
half of costa is deep orange. Diam. 63 millirn. 

Teracolus burn , sp. n» 

Similar to T. subvenosus , Butler, but differing in having a 
black line commencing from the submedian nervure and pro¬ 
ceeding up to the costa, enclosing a patch of fiery orange-rod at 
the apex of the fore wing. The black margin of the hind wing 
is broad and inclined to spread a little way up the nervules. 
( J\ laura has a black spot at the end of the discoidal cell on 
the fore wing, and there is also a faint spot on the hind wing 
at the end of the cell. The bases of the wings are thickly 
dusted with grey. 

The nervules on the underside of T. laura are strongly 
marked with black, and there is also a faint border of a 
yellowish-green colour along the hind margin of the hind 
wing. 

The female of 7\ laura differs from that of T. subveno - 
sub in having no black spot at the end oi the cell and also in 
having the outer edge of the dark basal area of the fore wing 
regularly angulated, like a flight of three steps. Diam. 47 
nplltai* 
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Earn. Acraid®. 

Tclchinia alicia , sp. n. 

Similar to T. banana, Fabricius, of which Mr. Butler 
considers T. serena to be only the female. B)th sexes are 
represented in Mr. Jackson’s collection, and the male differs 
in the black marking on the hinder margin of the fore wing, 
which is continued from the basal area to nearly the middle 
of the inner margin. In T, bonasia the black basal area of 
the hind wing joins the black basal area of the fore wing, as 
in T. alicia , blit it is continued upwards towards the disk of 
the latter, so that the orange of the fore wing is much nar¬ 
rowed towards the base of the wing. 

The black border of the hind wing h much narrower in 
T\ alicia than it is in T. bonasia, and the hind wing is also 
parti-coloured, the inner portion of the wing being ochreoas 
as far as the third median nervule, the rest of the hind wing 
being deep orange, like the fore wing. The female differs in 
the greater width of the yellow areas on both sides. Diatn. 38 
millim. 


Ahvna johanna, sp. n. 

Nearest to A . inlerposita , Butler. The wings above are 
of a smoky blackish-grey colour, with a line of white in the 
discoidal cell. There is a half-circle of white spots on the fore 
wing, placed between the subcostal nervules, commencing from 
the costal margin, and leaving a very broad band of smoky 
black along the hind margin, widening towards the apex; 
there is also a white patch below each median nervurc, these 
white patches forming a continuous band with the subcostal 
spots before mentioned. The hind wing has a band of white 
from the inner margin extending to the first subcostal nenrure, 
but narrowing somewhat as it approaches the latter. Fringe 
white, but black at the end of eacli nervule. Diam. 26 millim. 

Lkpidopteba IIetekocera. 

Fam. Anaphida. 

Heteranaphe, gen. nov. 

Similar to Anaphe , but distinguished by its huge and 
coarsely pectinated antennas and by the neuration of the hind 
wing, the subcostal branches arising from the end of the 
cell instead of from a foot-stalk. 
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IIrteranaphe Jackson i 9 sp. n. 

General colour yellowish white, with a blackish-brown 
border along the whole of the fore wing, this forming a broad 
band along the hind margin ami 
widening towards the apex ; a second 
band traverses the fore wing from 
the inner margin up to the costa. At 
a little distance from the marginal 
band and between the two broad 
bands of darkish brown is enclosed a 
row of yellowish-white spot**, sepa¬ 
rated by the nervules, w Inch are also 
darkish brown. There is a narrow 
bisinuated band across the basal third of the wing and a large 
reniform spot at the end of the discoidal cell. 

The coloration of the hind wing 
is much more simple, being yel¬ 
lowish white, with two brown bunds 
near the bind margin, one terminal 
and the other subteriiiinal, enclosing 
a row of white spots forming a band, 
which is rather broader than in the 
fore wing. 

Thorax black, with white hairs and a white patch on each 
side of the collar. Body black, banded with white ; ba9e of 
an tenure, mouth, and centre of ventral surface of abdomen 
tufted with orange; legs black; coxae varied with orange 
hairs. Diam. 72 millitu. 




Fann Lip arid*. 

Leucoma macrocera 9 sp. n. 

Entirely while, with a pearly gloss. Allied to L. tmns- 
heida , Obcrthiir (Ann. Mus. Genov, vol. xv. p. 177, tav. i. 
fig. 6, 1880), but much larger, and distinguished by its large 
antennas. Mr. Oberthfir, in hi* description, mentions that 
his L . tramlucida is absolutely without spots; but in the 
figure there is a discoidal blackish spot. Diam. 44 millim. 
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LVL —On the Varieties o/Ohalcidcs ocellatus, Forsk . 

By G. A. Boulenger. 

Material recently added to the Collection of the Natural- 
History Museum enables me to extend my remarks on the 
forms of Chalcides ocellatus . In this widely distributed 
Scink the number of rows of scales varies from 24 to 40, an 
amount of variation which is to be found in no other lizard. 
Although a splitting up into several species appears to me 
unwarranted, 1 think it, however, necessary to recognize the 
several forms under special varietal names. 

The following are the forms with which I am at present 
acquainted:— 


A. Var. Uagazzli . 

24 scales round the l>ody. Greyish above, with an indis¬ 
tinct paler dorso-laternl band, but without spots except on the 
sacral region, hind limbs, and tail, which are ocellated as in 
the typical form ; confluent black spots form a lateral band 
extending from the nostril to above the axilla, passing through 
the eye and above the ear-opening. From snout to vent 88 
millim. 

The only specimen examined was obtained at Assab by 
Dr. Ragazzi, and submitted to me for examination by the 
Marquis G. Doria. 


B. Forma typica. 

28-30 scales round the body. Olive or brown above, 
ocellated with black spots, sometimes confluent into irregular 
transverse bands, bearing central white dota or longitudinal 
shafts. Measures up to 140 millim. from snout to vent. 

Ranges from the Algerian Sahara to Egypt, Syria, Cyprus, 
Arabia, Persia, and, according to J. A. Murray, to Sind. 

C. Var. tiligugu } Gmel. 

28-34 scales round the body (usually 30-32). Above 
olive or brown, with black and white ocolli, and a more or less 
distinct lighter lateral band, sometimes edged with black 
inferiorly. Stouter and larger than the preceding, reaching a 
length ot 170 millim, from snout to vent. 

Inhabits Sardinia, Sicily, and South Italy *, Algeria and 

♦ Or. F. 8. Moutieelli informs me that it occurs at Portici, near 
Naples. 
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Tunis, north of the Sahara, and the intermediate islands; also 
Tripoli, Egypt, North-west Arabia, and Abyssinia. 

D. Var. vittatus * 

30-34 scales round the body (usually 32). Bronzy brown 
above, without ocelli; a light upper and a black lower lateral 
band. From snout to vent 115 millim. 

Only known from Tangiers, where no other form occurs. 

E. Var. polylepis. 

3d-40 scales round the body (usually 30-38). Dark brown 
above, usually with a small round yellowish spot on each 
scale; sides of neck with vertical black and white bars, which 
disappear in the adult. From snout to vent 150 millim. 

Morocco. First noticed by Bcnttger from Casablanca, 
Mogador, and the city of Morocco. Mine specimens from the 
city of Morocco and four from Casablanca are now in the 
Natural-History Museum. 


LVII .—On a new American Species of (he remarkable animal 

Phoronis. By E. A. Andukwh, Ph.D., Johns Hopkins 

University, Baltimore, U. fcJ. A. 

Phoronis architecta , sp. n. 

The following manifestly imperfect notice of an American 
form of the interesting genus Phoronis is published with the 
desire of calling the attention of embryologists to its existence 
in the hope that it may thus be the sooner known and perhaps 
included in a needed monograph of the group rather than 
from any desire of adding a new species to the present list of 
live or six, some of which are also insufficiently described. 

The animal was found at Beaufort, N. C., in June 1885, 
inhabiting slender tubes standing upright in rather impure 
or muddy sand, both immediately in front of the building 
then occupied by the Chesapeake Laboratory and also upon 
« Shark Shoal/ 

The tubes are isolated and separate, each a clear, firm, 
chitin-like membrane passing down many inches into the 
sand and slightly projecting above its surface in regions laid 
bare at low water. The upper part of this tube is covered 
with a layer of sand, which seems as if selected, being com-* 
posed of rounded grains of clear silex with a few of milky 
quarts and no dark grains at all. 
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The animal fits tightly in the tube and cannot be easily 
removed ; its length (in imjterfect specimens) is about 00 





Fig. 1 .—View of tube and branchial end of aniuial. The sand is removed 
from pait of the tube, from which the animal piojects. The 
branch ire are artificially separated, to show the two large spoon- 
shaped organs and the papilla bearing the rnial and nepbridial 
openings. Camera drawing, Z«ms 4 a. The bronchia Mould be 
much shorter on the ahanal or oral aspect / 

millim. and greatest diameter about 1 millim., while the 
bianchiae have a length of perhaps millim. 

The tentacles are about sixty and arranged in a simple 
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crescent, as in P\ Kowalevekii, Cald., with which this species 
has close affinities, rather than with P . australis, Hasw., or 
P, Budcii , M‘Int. 



Fig, 2.--Trans>cr»e section of anterior region; the both -wall composed 
of a thick epidermis, a support mg layer, longitudinal muscles 
in definitepinnate ridges. In it is thu left nei v e-rod, N. It® 
rectum or intestine ; Oe» oesophagus with special lidge next the 
blood-vessel (Hi) in the posterior cavity (JP) ; It, A. and L. A. 
ms right and loft chambers of the body^ca\ ity, Camera, Zeiss 
6 A. 

The marked peculiarity of the lophophore is the presence, 



Fig. 3.—Diagram of section of base of lophophore on to which are pro¬ 
jected sections of the carpel-like organ (C). the sense-lobe (S), 
and the anal and nepkridial openings (A and Np). The mouth 
(M) is provided with a transverse epiatomial membrane* The 
nerve-ring is indicated by a eircuraoral dotted line. 
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at each end of the crescentic base, of a large carpeMike or 
spoon-shaped organ, opening by a wide longitudinal slit into 
the extra-branchial or aual space, but facing towards the 
mouth (from which these organs are separated by the. row of 
branchiae between mouth and anus). The cavities of these 
organs are ciliated and lined by a peculiar glandular epithe¬ 
lium. At the base of each is situated a spherical u sense- 
lobe,” apparently corresponding to the 11 glandular pit ” of 
I\ Kotcah'VHkii as described by Denham, and having its 
ciliated cavity opening in common with the basal part of the 
slit in the above carj>el organ. The function of this large 
carpel-shaped organ is unknown, but may be supposed to 
have some connexion with the tube-building habit, possibly 
as an organ for collecting or fixing sand-grains to the 
secreted chitin-like tube. 

The body-wall presents in close coutact with the inner 
aspect of its well-developed u supporting-tissue ” layer trans¬ 
verse fibres (apparently muscular), internal to which is a very 
well-marked system of longitudinal muscles. Anteriorly 
these muscles form conspicuous ridges, a section of one of 
which shows the fibres to be arranged in a markedly pinnate 
gioup (each fibre is cylindrical, with abruptly pointed ends). 

The branchiae are ciliated on the lateral sides as well as on 
the oral side, and in the latter aspect have numerous uni¬ 
cellular glands, which continue down in the w'alls of what 
may be distinguished as the pharyngeal part of the digestive 
tube. The oesophagus and first stomacl^ are characterized by 
the possession of a definite longitudinal ridge of ciliated 
glana-cells, which in the stomach forms a groove similar to, 
if not homologous with, the ciliated groove m the sipunculus. 
The position of this ridge is such as to lie close to the large 
blood-vessel (afferent vessel of Caldwell) and facing the pos¬ 
terior division of the body-cuvity. 

In the first stomach a |>eculiar process of intracellular 
digestion takes place, irregular ridgos of epithelium rising 
up around one or more large diatoms, and enclosing them in 
vacuoles within a syncytium-like multiriucleated protoplasmic 
mass. 

The epithelium of the second stomach is histologically 
different from that of the first. The intestine contains balls 
or cylinders of broken diatom-shells. 

In one apparently perfect specimen sections sliow only 
spermatozoa m various stages of formation, while fragments 
of other individuals contain eggs in process of formation. As 
far as can be told from the imperfect material at homd this 
species of Phoronis is not hermaphrodite, or at least the two 
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sexual produets may not develop simultaneously in one indi¬ 
vidual* 

There is a very large u nerve-rod ” on the left side, which 
is a clear solid structure surrounded by the epidermal cells 
and having a finely fibrillatcd or perhaps only coagulated 
structure. This rod. extends through a considerable part of 
the length of the animal and ends in the peculiar ring of 
epidermal nerve-substance surrounding the mouth and espe¬ 
cially well developed near the anus. At this point there are 
two symmetrically placed and closely approximated nerve- 
rods, of which, however, only the left one could be traced. 
The right rod appears not to extend far and to be atrophied 
as compared with the condition in P. australis . 

Blood-vessels, septa, supporting framework, and naphridia 
seem essentially like those of P. australis as far as was deter¬ 
mined. 

In live specimens the flow of blood in the branchiae, the 
contraction of the vessels and the cilia in the anterior region 
of the trunk were observed. 

The Actinotrocha taken at Beaufort resemble the u species 
B ” described by Wilson from the Chesapeake Bay. 

The distinctive characters of i\ architecta are thus:—The 
formation of isolated tubes covered by definite collections of 
sand-grains j; the presence of special prostomial organs, possibly 
of use in formation of these tubes; the great development of 
the longitudinal muscles * the presence of a ciliated groove in 
the digestive tract; the apparent separation of the sexes. 

As far as observed the characters of this species favour a 
nearer approach to the Sipunculid, and thence to the Annelid 
type, rather than to the Polyzoa on the other hand. 


Baltimore. 
April JO, 1800. 



Lycamid*. 

1. Arhopala mridissima, n. sp. 

<?* XJppereide: fore wing glistening metallic green, veins, 
costal line, and outer margined band black, the latter com¬ 
mencing very finely at the apex and gradually broadening on 
Ann. <ft Map. N. Hist. Ser. 6 . Vot. r. 32 
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to the hinder margin ; hind wing also metallic green, with a 
very broad black band, which occupies the greater portion of 
the wing, including broadly the costal, marginal, and abdo¬ 
minal portions; in reality the whole wing is black, with the 
exception of the cell and small portions of the interspaces 
around it, as in A. eumolphue , Cram., but the green runs into 
the black in sharper angles. 

Underside paler than A . eumolphm } the bands coarser and 
composed of much larger and 1 odder spots, but disposed 
much in the same pattern ; a patch of blue-green irrorations 
at the anal angle of hind wings. 

Expanse of wings 2*^ inches. 

llandalay, Upper Burraah, 1889. Six examples. 

Allied to A . eumolphns, Oram.; is of a bluer green colour, 
and tlie difference in the size and shape of the marginal black 
band on fore wings at once distinguishes it. 


2. Rapala damona , n. sp. 

£. Upperside dark coppery red, very similar in tint to the 
colour of Deudorix epijarbae , Boisd. Fore wing with ft 
very broad blackish-brown marginal band, filling up the 
whole costal space down to the median vein, by which it is 
sharply defined, very broad at the apex, filling up very nearly 
the whole of the first median interspace, nearly as broad on 
the outer margin as on the costa, slightly curved in its centre, 
and expanding on to the hinder margin, up which it runs, 
nairowing towards the base in a diffused form; the base of 
the wing is also suffused darkly with brown, the wing being 
in point of fact black, with a red centre. Hind wing with 
the abdominal area brown, the entire cell being filled, arid 
the first median branch limiting and sharply defining its lower 
area; anal lobe brown, marked with red and white; tail 
brown, with a white tip; veins on both wings brown, pro¬ 
minent; cilia brown, interlined with white round the lobe 
and up to the second median branch, and pure white on the 
abdominal border of hind wing. 

Underside ochreous fawn-colour; a pale lino across the end 
of each cell; a transverse, distal, slightly sinuous, pale line 
across both wings, inwardly linea with brownish, curved and 
bent towards the anal angle of the hind wing (as is usual in 
this genus), where it is pure white, with a fine black Une 
between the white and the brown; anal lobe black, with a 
white spot above it; a black spot of the size of the lobe on 
the margin in the first median interspace, with a small reddish 
space above it, the space from the margin between the Spots 
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and the discal bent line brown, with bluish-grey speckles; 
cilia of both wings yellowish brown, cilia at the anal angle of 
hind wing white, interlined with deep black, the inner white 
line running in the cilia halfway up the wing. 

Expanse of wings 1 inch. 

South Andamans. Two examples. 

Allied to fl. dienece *, Hewitson, which it much resembles, 
but can easily be distinguished by the entire absence of the 
broad costal band of the hind wing above. 


3. Curetfs nicobarica 9 n. sp. 

<J. Upperside bright dark coppery red, thickly suffused 
with blackish brown at the base. Fore wing with a blackish- 
brown marginal border, even on the costa to the end of the 
cell, filling the costal space, spreading slightly over the sub¬ 
costal vein, broad at the apex, its inner margin running 
irregularly across from the top end of the cell towards the 
margin on the third median branch a little beyond its middle, 
from which the band runs down on to the hinder margin as 
broadly as on the costa, slightly curved in its centre. Hind 
wing with a broad costal and a narrower marginal uniform 
brown border, the latter about half as broad as the marginal 
border of the fore wing, its inner margin irregular. 

Underside dull pure white, markings almost obsolete; costa 
of hind wing pale flesh-colour. 

? . Park reddish brown. Upperside: fore wing with a 
slight suffusion of pinkish colour in its eeutre; hind wing with 
a curved, aubapical, large whitish patch. 

Underside dull pure white, markings nearly obsolete. 

Expanse of wings, 1 $ 1& to 1$, inch. 

Nicobar Islands. (Several pairs. 

Allied to C. thetys } Drury, and to (7. arcuate^ Moore, but 
differs from both in its broader and differently shaped blackish- 
brown border in the male, and differs altogether tn the colora¬ 
tion and appearance in tue female, being brown instead of 
white. 

iVitfe.—The manuscript descriptions of these new species 
have been ready for publication for some time, but were kept 
back awaiting the publication of Mr. de Ificeville’s third 
Tolnme of the { Butterflies of India ; ’ but I find that none of 
them are included in that excellent work. 
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L1X.— Revision of British Molfusrn. By' the Rev. Canon 
A. M. Norman, M.A., P.C.L., F.L.S., &c. 

More than twenty years have passed since my old friend 
Dr. Gwyn Jeffreys 1 * work— 4 British Conchologywas 
completed. In the decade which preceded that time we had 
in company dredged extensively round the British Islands, 
and esjjerially in the sea east, west, and north of Shetland, 
down to 170 fathoms, which was the greatest depth at which, 
up to that time, the sea on our coast had been explored. . The 
new species discovered in these expeditions mainly constituted 
the additions to our fauna for the first time to be found in the 
work referred to. 

In 1868 private dredgings began to be greatly surpassed 
in importance by expeditions undertaken at the exjiense of 
our government. Tne President and Council of the Royal 
Society were successful in a request made to the Lords 
of the Admiralty. A scheme for deep-sea dredging was 
sanctioned, and the surveying-ship 4 Lightning 1 commis¬ 
sioned for the work. In this steamer l)rs. Carpenter and 
’Wyville-Thomson explored the sea between Scotland and the 
Faioe Islands in depths down to 650 fathoms. 

The results were most encouraging, and in the following 
year (1869) the 4 Porcupine 1 was despatched for moreextendoa 
npeiutioms to the south and west of Ireland and north of Scot¬ 
land. The work of this year was a complete success, and 
discoveries were made, both physical and biological, of the 
highest value. Dredgings were carried down to 2435 fathoms* 
Dis. Carpenter, Jeffreys, and Wyville-Thomson were the 
scientific men in charge during these cruises. 

The next important work which threw light upon the 
British marine fauna was that done by H.M/s hired ship 
4 Knight Errant, 1 under the direction of Dr. John Murray, in 
the neighbourhood of the 44 Wyville-Thomson Ridge 11 in 
1880. 

Iu 1882 the government ordered the i Triton/ a composite 
steamship of 410 tons, to resurvey and more thoroughly 
explore the remarkable geographical features connected with 
the sea-bottom on either side of the il Wyville-Thomson 
Ridge. 11 Dr. John Murray had again the scientific direction 
in this expedition. 

Last year (1889) a short dredging trip in deep water off 
the south of Ireland by H.M.S. 4 Research 1 was superintended 
l*y Mr. G. C. Bourne, the Director of the Marine Biological 
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Association of the United Kingdom : and there was also some 
good trawling off the south-west of Ireland, conducted during 
a week’s cruise in a hired steamer, the * Flying Fox,’ by the 
Rev. W. Spotswood Green, the deepest trawl being in 1000 
fathoms. 

In all these expeditions Mollusca hare been found either 
hitherto undescribed or not before known to exist in the sea 
around the British Islands. 

Dr. Gwyn Jeffreys was at the time of his death engaged in 
publishing a series of papers in the * Proceedings of the 
Zoological Society 9 on the Mollusca obtained in the more 
important of these expeditions. He died before these papers 
were finished, and we therefore still remain in ignorance of 
what was found among many families of the Gastropoda. It 
is to be hoped, however, that Mr. E. A. Smith will before 
long complete the work with the help of MS. left by Jeffreys 
ana such specimens as are in the British Museum. 

Reference is, however, made in various papers published by 
Dr, Jeffreys to species of those families which were procured 
in the 1 Porcupine 9 expedition. My friend, had his life been 
prolonged, would have diawn up a fresh list of the Mollusca 
which inhabit the British area. In attempting to do this now 
X shall have to mainly rely in the earlier part of this revision 
upon notes scattered through Dr. Jeffreys’a various papers, 
while for the rest his account of u The Mollusca procured 
during the * Lightning 9 and 1 Porcupine* Expeditions 99 will 
supply the chief material as regards the deep-sea fauna. 

It may be stated with respect to my purpose and revisiou 
generally— 

1. That there were many cases of nomenclature adopted in 
4 British Conchology ’ with which 1 felt unable to agree at the 
time of its publication and am equally unable to acquiesce in 
now. 

$> Many works have since been published, and the light 
which has been thrown from many sides on groups of Mol- 
lusca necessitates numerous alterations in nomenclature and 
arrangement, 

3. many recent malgeological investigators of the Pfcero- 

S da (Boas, Pelaeneer, Grobbeu, &c.) are agreed that these 
ollusca should not be maintained as a distinct Class, but 
rather as an order or as families of the Gastropoda. That 
view is here followed. 

4. Jeffreys not having studied the Nudibranchiate Mol- 
lusca requested Mr, Alder to draw up the account of that 
order. As Mr, Alder did not give the geographical distribu¬ 
tion of the species, I have supplied this as tar as 1 am able. 
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5. The distribution of the testaceous species lias been very 
fully worked out by Jeffreys in * British Conchology ’ and 
liis subsequent papers. Distribution is for the most part only 
given here for the additions to the British list; nor have f 
thought it necessary to add further localities for well-known 
British species, except in the case of those which are most 
rare. 

6. While the general arrangement of Fischer’s 1 Manuel de 
Conehyliologie 1 has in the main been adopted, it has in many 
points been departed from. Perhaps the chief of these is that 
Fischer has not been followed m dividing the Pelecypoda 
into the orders Tetrabranchiata and Pi branch iata, since such 
an ariangcmcnt in many cases widely divorces genera which 
seem in most points to be nearly related. 1 have here adopted 
the more recently expressed views of Ur. I)all. 

7. Certain groups, sueh as the Plourotomidie, the Rissoidte, 
and the Gymnoglossa, present unusual difficulties in arrange¬ 
ment by their shells, difficulties which can only be removed 
when we have become much more fully acquainted with the 
animals which foirn them. I have done the best I can with 
these groups, but am far from satisfied with the results. My 
endeavour lias been to steer a middle course between those 
conchologists who excessively multiply genera and the 
anangoment of Jeffreys, who, in my opinion, made hie genera 
too large—a course which he, subsequently to the publication 
of 1 British Conchology,’ most markedly departed from. 

The British Area . 

The area regarded as British is that which I have indicated 
in a paper on the subject printed in last month’s number of 
this Journal Annals,* May 1690), whore it is thus definedt— 

South. —By lat. 49° 30' N., which parallel passing east¬ 
wards teimiuatcs at long. 5° O' W., ot midway between the 
Land’s End and Brest. Thence mid-Channel is followed 
until lat. 61° 50' N. is reached off the east coast. 

East —From lat. 51° 5<y N., long. 2° 30 7 E. is taken as 
the eastern boundary northwards. 

North .—Lat. 60° O' N., coming from the west as far as 
long. 5° O' W., thence due north-east to long. 1° O' W., 
thence due east to meet the eastern boundary at 2° 30 / E. 

West —Down to the base of the continent at 1500 fathoms. 
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The British Marine Area, ehowing its Southern, Eastern, and Northern Limits. 

[The finely dotted line to the north indicate* the boundaries of the 
“cold area” or “ Faroe Chumd.”'] 






456 


Rev. Canon Norma&’a Rwmon 


The following dredgings of the British Government expe¬ 
ditions were beyond the British area;— 

1. *Lightning / 1868.—Stats. 2 to 11, 15, 16, which were 
all too far north. The only stations therefore of this expe¬ 
dition which were within our area were 1, 12, 13, 14, 17. 

2. * Porcupine I860.—St. 11, in too deep water, 1630 
fathoms; Stats. 33 to 42 too far south ; Stats. 51,52,53,54 to 
64, 76, 77, 83, too far north. Three other dredgings should 
in my opinion, and in accordance with the views expressed in 
last month’s * Annals,’ be excluded. Stat. 54, lat. 59° 46' 
N., long. 6° 27' W., 490 fath., temp. 31°*4 Fahr., and Stat. 
86. lat. 59° 4B / N., long. 6° 31' W., 445 fath., temp. 30°‘l 
Falir., aie slightly to the south of the northern boundary, 
but at that particular spot the Faroe Deep crosses lat. 60°, 
and the Faroe Ridge is to the south of it ; consequently it is 
thus part of the u cold area ” with the water below freezing- 
point * and this little southern projection of the cold area 
should be rejected. Again, Stat. u5, lat. 61° 10' N., long. 2° 
21' W v 345 fath., temp. 30° Fahr., is exactly on the boundary 
line which runs north-east, and the temperature being below 
freezing-point, this dredging 1 also exclude. 

f Porcupine 1870.—No dredgings oi this year were within 
our area. 

3. *Knight Errantf 1880.—Stats. 1, 2, 8 were too far 
north, 

4. ‘Triton* 1882.—Stats. 3 to 9 and 12 were too far north. 
The only dredgings in this expedition south of lat. 60° N. 
were 1, 2, 10, 11, and 13. 

Great caution must be used in reading Jeffreys’* notes of 
species in his scattered records, lie often uses such loose 
expressions as u north of the Butt of Lewis ” or 11 to the north 
of Scotland,” when the shell was really found north of lat. 
60° N. and in the “ cold area” of the Faroe Channel. 

The following is a list of papers by Dr, Jeffreys in which 
allusion is more or less made to Mollusca procured in the 
1 Porcupine ’ and other expeditions 

1870. Cajupbntbb, Jxffbeys, and Wtollb-Tuomsox. “ Preliminary 
Report of the Scientific Exploration of the Deep Sea in 
HJfcf.S. * Porcupine/ ” Froc. ltoy, 8oc. vol. xviii. p. 397. 

1870. Cakpbxxbb and Jjcfkbbts. ‘‘Report Deep-Sea Researches, 
July-Scpt. 1870, by H.M.8. 4 Porcupino/ ” Proc. Roy. 
Soo, 1870, voL xix. p. 140. 

* See my paper on t( The British Marine Area ” iu * Annals 1 for May 
1890. * 
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1870, JurtmsYfl, 44 Norwegian Mollusca/’ Am*. & Mag. Nat. 
Hist. ser. 4, vol, v. p. 438, 

1870. ——. <» Mediterranean Mollusca.” Ibid. vol. vi. pp. 65,457. 

1872. -. “ Mollusca of Europo compared with those of 

Eastern North America/’ Ibid. vol. x, p. 237. 

1873. -. Mollusca iu Wyviile-Tbomson’B 4 Depths of the Boa/ 

1874. -. “Some Remarks on the Mollusca of the Mediter¬ 

ranean/' Iteport Brit. Assoc, for 1873, p. 111. 

1876. -. 44 Preliminary Iteport Biological Keaults of Cruise of 

H.M.S. 4 Valorous * to Davis Strait/' Proc. Boy. Soc. 
p. 177. 

1877. -. 44 Post-Tertiary Fosrils and Borne recent Mollusca of 

Arctic Expedition/' Ann. & Mag. Nat. Hist. ser. 4, 
voL xx. p, 229. 

1877. ——. Address Biological Section British Association. Re¬ 
port Brit. Assoc. 1877. 

1876-77. -. Papers on the ‘‘Mollusca of the ‘Valorous’ 

Expedition/’ Ann. & Mag. Nat. Hist, ser, 4, vols. xviii. 
and xix. 

1878-85. -. 44 Mollusca procured during the ‘Lightning* and 

4 Porcupine’ Expeditions/’ Proc. Zool. Soc. 1878-85. 

1880. ——. “Deep-sea Mollusca of the Bay of Biscay.” Ann. & 
Mag. Nat. Hist, ser. 5, vol vi. (Two papers.) 

1882. -. 44 Mollusca of Italian Exploration of the Mediterra¬ 

nean.” Ibid. vol. viii. p. 389, 

1883. -. 44 Mediterranean Mollusca.” Ibid , vol. xi. p. 393. 

1882, ——. Mollusca in Murray’s (John) “ Exploration of Faroe 

Channel, 1880, in ‘Knight Errant/” Proc. Roy. Boo. 
Edinb. vol. xi. 

1883, ->. 44 Mollusca procured during Cruise of H.M.B. 4 Triton 9 

between the Hebrides and Faroes.” Proc. Zool. Boo. 1883, 
p. 389. 

1884, —“ Concordance of Mollusca inhabiting both sides of 

the Atlantic.” Report Brit. Assoc. 1884. 

MOLLUSCA. 

Class L CEPHALOPODA. 

The Cephalopoda are divided into two orders, those which 
have eight arms surrounding the mouth, and are therefore 
termed Octopoda, and those which, in addition to these eight 
arms, have two more of different structure, in which clubs 
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furnished with suckers surmount long stalks; these are the 
Decapoda (or Decacera). 

D’Orbigny arranged the Decapoda in two groups— 

OniorsiDKS, in which the eyes have the crystalline lens 
unprotected by any special membrane, so that they are in 
immediate contact with the water. 

Myopsides, in which the crystalline lens is protected from 
immediate contact with the water, being covered by a trans¬ 
parent membrane continuous with the orbital cartilages. An 
eyelid below the eye. 

Gray and Fisher arranged this order by moans of the 
differences of the shell— 

Chondrophora .—Shell corneous, thin, gladius-shapcd or 
lanceolate, a u pen.” 

fiepiophora. —Shell calcareous, spongy, laminar, a u cuttlc- 
bone.” 

Phraqmophora .—Shell calcareous, consisting of a number 
of air-chambers connected by a aiphonal tube. 

D’Orbigny *s arrangement from the first was never received 
with much favour. But when, in the early investigations on 
hectocotylization, or the sexual modification of one of the arms 
in the male Ccphalopod, this hectocotylization had been 
observed by Steenstrup in the various families of Myopsides, 
but not at all in the Oigopsides, he was led in his admirable 
paper on the subject * to regard that absence as proof of the 
wisdom of d'Orbigny’a classification, and wrote " This sum-* 
mary ” (of hectocotylization in the various genera) “ furnishes 
a very striking evidence that there must be something natural 
in d’Orbigny’s division of the Decapod Cephalopoda into the 
two principal groups 1 Myopsides’ and * Oigopsides,’ although 
no great inclination to adopt them has hitherto been shown. 
The difference in the conditions of reproduction shows espe¬ 
cially that the genus Ommatostrephes , d’Orb., is still more 
entitled to be removed far from the genus Loligo ) with which 
even modem malacologists, such as Verany and Troschel, 
persist in placing it.” But all this is changed. The male 
of Ommatostrephes and its allies are described, and the males 
of other species of the Oigopsides are known. As far as thus 
known they closely conform in the hectocotylization of one 
of the ventral arms to this character in the genus Loligo . 
Moreover, it would now seem that the Oigopsid eye is not con¬ 
fined to the group Oigopsides, for Verrill has described a genus 
Htoloteutfris f which, though it is said in general characters to be 
closely allied to Sepiola , has this peculiar feature. He writes:—* 

* See translation, Aim. & Mag. Nat. Hist. ser. 2, vol. xx, (1857), p. 81, 

t Verrill, Trans. Connect. Acad. Sei. (1881), p. 417. 
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l{ This species is the type of a very distinct genus, especially 
remarkable for being the only known genus among Myopsidas 
that has round pupils and the eyelids free all around. In 
fact it shows quite conclusively that this division of the Deea- 
cera into two groups, based on the presence or absence of free 
eyelids, is purely artificial and of little or no systematic 
value.” The conclusion I arrive at is that tho division of 
the Dccapoda into two primary groups by the character of 
the eye should be regarded as of secondary importance. Thus 
viewed the Oigopsida are a specialized and very natural 
group which should be kept together near to Loligo } while 
other considerations come in which appear to point to the 
desirability of breaking up the group Myopsides, though 
Steenstrup still maintains the Myopsides and Oigopsides as 
primary divisions. 

The arrangement by their shells was first put forward by 
J. E. Gray *. He divided the Docapoda—or Sepbenia as he 
called them—into three suborders, 1. Chondrophora, II. Se- 

I uophora, III. lieiemnophora. Dr. Paul Fischer + has, in 
lis recently published work, followed this arrangement, only 
substituting the preferable term Phragraophora for that of 
Belemnophora. This appears as a wnole a very natural 
arrangement, and in it we seem to find the best guide to the 
archaic history of the class. The Phragniophora have the 
shell divided into air-chambers, as, for example, in the recent 
genus Spirula } in which c< the tnulfcilocular shell corresponds 
with the phragtnocoue of the Belemnite ” (Owen ); ana this 
recent genus is at once distinguished from the Sepiophora not 
only by the character of the shell, but by the absence or very 
rudimentary condition of the tins. Next come the Sepiophora, 
in which the septa are exchanged for a series of continuous 
calcareous deposits, forming an internal shell of considerable 
size, but cf such a spongeous character as still to be capable 
of retaining air] while the animal, which bears the sepia 
shelly differs from the Phragmophora and Chondrophora in 
its wide depressed form and in its tins, which usually fringe the 
whole length of the body. It agrees with both in having one 
of the lower or ventral arms in the male sexually affected; 
but here the hcctocotylization is usually at the base, in the 
others at the extremity of, or rarely throughout, the arm. 
Next we come to the Chondrophora, where we find that 
u the primitive shell-gland and shell-sac have become fused n 

4 Brit. Mu*. Cat., Cat, Molluscs in Coll, of B* M. pt. 1, Cephalopoda 
antepfdia (1840). 

f 4 Manuel de Oouebyliologio et de IWoiUnlogie conch vliologique * 
(1887). 
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{Tlyatf), and the shell itself is reduced in importance, narrow, 
lanceolate or spathulatc, and its structure corneous, or some¬ 
times altogether absent; and from these we pass to the 
Octopoda, w hei*c, as one of many wide differences of structure, 
the sliell is rudimentary or wholly absent *. 

It must not be supposed that I have been intimating in the 
preceding paragraph that the several groups of Decapoda have 
Wen derived from each other. That, I take it, certainly is 
not the case. They appeal* all to be derivatives in different 
directions from the ancient Behmnites . 

No linear arrangement can ever adequately and fully demon¬ 
strate the varied alliances of groups. Such groups have 
diverged in many diiections from earlier types, and while 
differing more and more widely in the especial characters in 
which their divergence is evidenced, will nevertheless be, so 
to speak, laterally bound together by the retention of many 
points in common during a shorter or longer period in their 
onward coutsc of successive modifications. Again, the law of 
recurrence must be supposed to be not unlikely to come in. 
Organs which have been modified or to a greater or less extent 
suppressed under certain conditions of life and environment, 
when those conditions arc partially or wholly reversed may be 
expected to revert more or less to their original condition 
rather than that they should undergo change m a new direc¬ 
tion, although such new direction might equally subserve the 
same purpose. Again, the very same modifications which 
have taken place in a line of divergence which we will call A, 
may supciveneat a much later period in another line of diver¬ 
gence B; tor B had at an earlier time been undergoing modi¬ 
fication in other parts of its structure than those at that same 
peiiod followed by A, but when ultimately somewhat similar 
modifications having taken place in the same organ, which 
had long before diverged from the original type in A, the 
distant descendants ot B may in this respect appear to us 
actually more nearly related to A than were its progenitors* 

The Oigopsida preserve in their hooked acetabula (or 
suckers), in the indications of a phragmocone at the extremity 
of the internal shell ( Ommatostrephe*) , and general form of 
body more of the characters of the ancient Jjelemnite$ than 
any other existing group. In Belemnoteuthis antiqua , Pearce, 
of the Oxford Clay, we seem to recognize a form which may 
represent a connecting-link; the arms are furnished with 

* Tlie beautiful egp*ease of the genus Aryonauta is not a true shell. 
Il does not take its origin in a sholl-glund. but is a secondary product of 
the dorsal arms, which are greatly expanded and turned back over the 
mantle. 
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hooked acetabula, the ahell has its phragmocoue largely deve¬ 
loped, while the imiero, which is so conspicuous in typical 
Behmnites, is here almost evanescent, in the Solenhofcn 
beds of Bavaria, which arc supposed to be of nearly similar 
horizon to the Kimmeridge Clay, the genus Acanthoteuthi§ 
appears to be a decided Chondrophore, with hooked acetabula, 
and in Conoteuthis Dupinianus, d’Qrb., from the Gault, we 
find a shell which shows approach to that of 0mtnastrephe9 f 
though the arms are unfortunately unkuown. 

Belem nites first appears, I believe, in the Jurassic forma¬ 
tions. In the Lower Lias it is abundant, and with it is the 

f arms Geoteuthis , which is perhaps a Chondfophore. In the 
Jpper Lias occurs Teuthopsis , which is certainly a Ohondro- 
phore, but the specimens in the British Museum show no 
appendages to prove whether it is more likely to have been an 
Oigopsid or Myopsid; but forms ascribed to the same genus 
in the Oxford Olay have rather short and broad arms, which 
show no sigu of hooked acetabula, and must belong to an 
animal allied either to the Ommastreplnda* or the Lohginidas. 

The Sepiophora first appear in the Kimmeridge Olay in 
Coccoteuthis lrUwenma , Owen, but the bone only is known; 
and there is in the British Museum an unnamed species from 
the Solerthofen deposits of Bavaria, the bone of which shows 
a very near approach to the form of the cuttle-bone in existing 
species of Sepia, 

The origin of the Spirulidm is most obscure. They are 
possibly derivatives trom one of the more simple forms of 
Ammonite or from such ft genus as Spimlirostra. 

Classification by the shell is very valuable for that purpose 
with respect to fossil forms, since it is always preserved if any 
part of the animal is fossilized ; while, on the other hand, the 
eyes are useless in the investigation of fossil forms, as their 
structure is rarely (if it is ever) recognizable. But while fully 
weighing this fact, and holding such classification to be a much 
truer division according to our present knowledge thau that of 
d*Orb}gny, it appears to me that our insight into the hecto- 
cotylizatton in. this class has now attained sufficient importance 
to Justify us in employing it as an important factor in classi¬ 
fication. Steenstrup, in the paper to which I have already 
referred, insisted on its value. He wrote:—“The justifica¬ 
tion of the mode here adopted of employing the hectocotylused 
arm as a rule for the natural collocation of the forms lies in 
its importance for the entire reproduction. It would be incon¬ 
ceivable that the various occurrence of this metamorphosis, 
sometimes in one sometimes in the other pair of arms, some¬ 
times on the right and sometimes on the left side, some- 
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times at the apex and sometimes at the base of the arm, &c., 
should not give rise to the same number of differences in the 
mode of fecundation, and in the positions and manner in which 
the seminal mass is placed upon the female, inasmuch as it 
appears that the semen is hardly involuntarily or mechani¬ 
cally emitted or poured out upon the eggs, but that this is 
effected by conscious movements. What is furnished us in 
this respect by simple reflection is also confirmed by observa¬ 
tion. The seminal mass is actually attached to very different 
parts and under very different conditions.” Professor Steen- 
strup, at the time he wrote that passage, was unacquainted 
with any instances of hectoeotylization among the Oigopsides, 
and therefore thought that the discovery of hectoeotylization 
had given strength to d’Orbigny’s divisions; but, as has been 
already pointed out, hectoeotylization breaks down that classi¬ 
fication. 

The following arrangement is suggested as one based pri¬ 
marily upon the sexual distinctions. At the same time it will 
not dismember d’Orbigny’s natural group of Oigopsides, 
which will, however, take a subordinate place, nor will it in 
any way interfere with the arrangement by means of the shell, 
but, indeed, proceed nearly pari passu with it. It breaks up 
the Myopsides. 


Subclass DIBRANCHIATA. 

Order 1. OOTOPODA. 
MESARSENTA*. 

Heclocotylization takes place in the third arm of the male, 
while some of the suckers of the other arms arc in that sex 
much larger than in the female in certain genera; in others 
the tips of the arms under modification. 


Order II. DECAPODA. 

A. Chon duo phok a. 

Suborder I. OP1STH ARSEN IA f. 

One of the first or dorsal arms generally hectocotylixed. 
Middle arms having some of the suckers in the male much 
larger than in the temale. 

* middle, Uptrmf, male, 

t iWitrdior, at the back, &pcn\v t male. 
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The Opistharsenia show many approaches to the Octopoda. 
1st, the lateral arms of the male have enlarged suckers ; 2nd, 
the body is short and ovate; 3rd, the tins almost invariably 
hold quite a different position from that assumed by them 
in the following suborders, being situated in the middle of 
the sides as in some Octopods; 4th, the shell is usually thin, 
corneous, narrow, and not more than half the length of the 
body, but is wholly absent in certain genera *. 

The tentacular arms are retractile into cavities. The 
spermatophores are deposited at the orifice of the oviduct of 
the female. The formula of the radula is 2—1.1.1—2. 
Eggs isolated, though deposited in many gelatinous masses, 
each masB containing a large number of eggs. 

Earn. SepiolidtB. 

Suborder II. PROSTIIARSENIA t- 

Ilcctocotylization of one of the fourth, i. e. ventral arms. 

Section 1. ANOPftONTII ARSEN IA J. 

In this section the terminal portion of the arm is that 
affected by hectocotylization, more rarely the entire arm 
undergoes modification (genus Lotiolw). Body much pro¬ 
duced, more or less cylindrical; fins at more or less of the 
hinder portion of the sides of the body and reaching its termi¬ 
nation, or, if the body stretches beyond them, it is only as 
a pointed extremity. Shell internal, horny, thin, gladius- 
formed, or lanceolate. 


Tribe 1. Oiqopsida. 

Eyes with a wide opening, through which the crystalline 
lens may project and be in immediate contact with the 
water. Spermatophores (in Ommaslrephida) deposited in the 
branchial cavity of the female near the root of the gills. 
Formula of tho radula usually 1—2—1.1.1—2—1. The 
middle and first laterals tricuspid, the outermost a very small 
quadrangular plate (hut in the genus Gomtua there are only 
five teeth). 

* StmUotfuthu and Inioteuthi*, Veri-ill, 

t «r/>rfv0iof, in front, &p<rr)u, male, in reference to the male having the 
fourth or front anu bectocotylized. 

t irtt, from above, having the distal portion of the arm sexually 
affected. 
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Faro, Cranohiidm. 

Faro. Chiroteuthid®. 

Fam. Ommastrephid*. 

Tribe 2. Mvopsi da (restricted). 

Eyes with a fibrose capsule attached to and continuous 
with* the orbital cartilage, and transparent over the crystalline 
lens, ahich it covers. Sperroatophores deposited under the 
buccal membrane of the female, which is especially modified 
for the purpose. Eggs in very numerous mucilaginous 
elongated masses, each containing very numerous eggs, and 
the whole attached together at one extremity. Formula of 
the radula and character of teeth exactly as in the Oigopsida 
of the gcuus Ommatostrepkes. 

Fam. Loliginidtt. 

B. Sepi or HO HA. 

Section *2. KATOPHOSTFIABSEXIA *. 

Hectocotylizntion on the basal portion of the fourth or ven¬ 
tral arm of the male j. 

Body wide, depressed ; fins extending like a frill nearly the 
whole length of the body; shell calcareous, laminated, spongy, 
a cuttle-bone. Sperroatophores attached under the buccal 
membrane of the female. Eggs ovoid, mainillated distally, 
and pioduced at the base into a stalL by which they are 
attached to weeds. Formula of the radula 1—2.1.2—4, the 
central and two inner laterals are alike, triangular and simple, 
the outermost laterals are falciform. 

Fam. Sepiida. 

Mantle supported by a cartilaginous, semilunar or conical 
button, and a corresponding pit, 

0. Phbagmophora. 

Shell (in Smrula) in the form of a number of air-chambers 
connected with each other by means of a siphon. Hectocoty- 
lization in both of the fourth or ventral arms, 

* Karoo, below, having the basal portion of the front arm hectocotylised. 

t Sepia andreanoides , Hoyle (‘ Challenger ’ Beport), is exceptional in 
having the arm sexually affected to its extremity. 
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Fam. Bpirtilidie. 

Three genera which Sbeenstrup regards as allied to Bpirula , 
Bepiadarium, Bepioloidea, and Idiosepius, Steenstrap, have 
no shell. Fischer places these genera in two families near 
the Loliginida. The hectocotylization of Idiosepius very 
closely accords with that of the male Spirula australis 
described by Owen; both ventral arms are entirely or almost 
entirely devoid of suckers, and one is of much larger size 
than tne other. Steenstrup places the two groups Sepiadarii 
and Ideosepii in his family Sepio-Loliginei, and thus defines 
them:— 

Group Sepiadarii. Fins narrow, occupying only smaller 
portion of the length. No internal shell. Mantle 
united to neck on the back. One of the fourth or 
ventral arms hectocotylized. Genera Bepiadarium and 
Bepioloidea. 

Group Idiosepii. Fins small, terminal. Mantle supported 
by cartilaginous prominence or ridge and correspond¬ 
ing pit or furrow. Both ventral arms hectocotylized. 
Genera Jdiosepius, which has no internal shell, and 
Bpiruia. 

Being unacquainted with the foregoing interesting genera, 
1 abstain from any conjecture as to their alliances. 


Class I. CEPHALOPODA. 

Subclass DXBBAHCHXATA. 

A. Mksabsehia. 

Older I. OCTOFODA. 

Fam. 1. Octopid®. 

Genus 1. OCTOPUS, Lamarck. 

flan thus describes the radula in this genus:—“ Lamella 
radulse median® magn®, acie in enspidem recurvam longe 
protractam exseria; laterales utrinque 2 valde insequales, 
interior minima et rudimentaris, exterior raagna. basi quad- 
rangulari. acie unicuspidataj nncini utrinque stngoli, Isjqi- 
formes, incurvi: lamin® limbi magn®, quadranguiares. 
Formula radula 1—1—(1.1), 1 . (1.1)—1—1. 

Ann. <£• Mag. N. Hist, Rer. 6. VoK v. S3 
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1. Octopus vulgaris , Lamarck* 

The males of Octopus vulgaris have one or more of the 
suckers (including generally the 14th to the 16th) of their 
lateral arms of disproportionately large size; at the same time 
the third right arm is much shorter than the left, distinctly 
thinner in its outer half, and the fold of skin, which is 
very white on the surface turned inwards, gives the arm an 
appearance as if the side of the arm were divided into two 
paits by a longitudinal cleft, 

Guernsey and Herra (4. Af. N.) } Plymouth ( Biolog. Lab.) } 
Weymouth ( Hoyle , in lilt .), Liverpool (Collingwooa), Lam* 
lash Bay, Firth of Clyde ( Wyoille Thomson ), Firth of Forth 
(Grant and Neill). It is desirable that these more northern 
habitats should bo confirmed. Though stated to be u not 
uncommon ” in the Firth of Forth, all Mr. Elovle’s endeavours 
to procure it from that locality have failed, and possibly 
Eledone cirrosa may have been mistaken for it, 

2. Octopus arcticus , Prosch, 

P Sejrnt yrcvil/indica, Dewhurst. Nat. Hint. Otaroa, 1834. p. 203. 

Octopus atrttruSf Prosch, K. llansk. Videos]*. Se)ak. Hoif. aer. 6, i. 
(1849), p. 83, furs. 1 -3. 

Octopus nreftrus, Bifwnatrup, Aim. & Mag. Nat. Hist. ear. 2. xx. (1837). 
p. 97, pi. iii. fig. 2. 

Octopus Uairdii , Vwrrill, Arner. Journ. Sri. 1878, v. p. 5; Trans. 
Connect. Acad. Sci. v, (1H81), p. 808, pi. xxxiii. figs. 1,1a. phxxxiv. 
%*. 8, U, pi. xxx vi. fig. 10. pi xxxvii, fig. 8, pi. xlix. figs. 4, 4 a, 
pi. li figw. l t 1 <7. 

Octopus IUtirdii , <J. O. Bars, Moll. Iteg. Arct. Norv. p, 339, pi. xxxiii. 
* figs. 1 10, and dentition, pi. xvii. fig. 8. 

Octopus arcticus, Iloylo, lleport * ClmUengcr ’ Oephalop. p. 91. 

Body short and Ihick, broadly rounded posteriorly, sepa¬ 
rated from head by only slight constriction at tho sides. Late¬ 
ral fold of the skin more or less distinct} lower portion of the 
body below the fold smooth 5 upper surcaoc of oody more or 
less studded, sometimes even to the arms, with roughish warts 
or tubercles of various size; often the largest of these is a 
supraorbital cirrus, which occasionally (ana especially in the 
males) attains a considerable length, and is acutely conical 
and itself studded with lesser tubercles. Arms rather short, 
a connecting-web unites them for about one third of their 
length; they taper to very fine points; suckers small, little 
raised, those in each row separated from each Other by a wide 
space often equalling their own diameter. Colour above 
dusky violet, below somewhat paler. In the male the right 
arm of the third pair is remarkably modified; it has its 
extremity greatly enlarged into a broadly elliptical spoon-like 
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organ, of which the inner concave side is transversely divided 
by a number (thirteen in my specimen) of ribs which slightly 
incline forwards; anterior to these there is at the base a 
V*8haped fold, the point of the fold being directed forwards. 

The largest Irish specimen has a total dorsal length from 
the extremity of the body to tho end of a dorsal arm of 161 
roillim. j of this the body and head occupy 47 raillim., the 
membrane connecting the arms 40 millim., and the free por¬ 
tion of the arm 74 millim.; breadth of body 45 millim. The 
animal was preserved in strong spirit. 

“ Lamellce rad alto raediance basi semielliptica, inargine 
antico leviter emarginato, postice convexo, acie acuminata, 
marginibus lasvibus, non denticulatis. Segments radulm 64.” 
(O. 0. Sars.) 

Mr. G. C. Bourne trawled two fine females of this species 
last year in H.M.S. ‘ Research ’ off the south of Ireland. 
The smaller specimen is not so tuberculate as the larger, 
and neither of them shows the more elevated supraorbital 
process, though that portion of the animal is more covered 
with prominent tubercles than the rest of the body. In 
this respect it accords with an American male for which I 
am indebted to the United States National Museum. Mr. 
Hoyle has also examined the specimens, and agrees with me 
that they belong to this species. 1 have also to thank that 
friend for information on several points on which I have con¬ 
sulted him in reference to the Cephalopoda. 

Distribution. Octopus arcticus occurs off the whole north¬ 
east American coast from Newfoundland and Nova Scotia to 
South Carolina in 45-524 fathoms. G. O. Sars has found it 
off West Norway, Lofoten, and East Finmark in 80-300 
fathoms. In the ‘ Porcupine' expedition it was twice met 
with in the Faroe Channel in 345-632 fathoms, and in the 
same Channel it was procured by the * Knight Errant ’ in 
540 fathoms, and by the 1 Triton ’ in 008 fathoms j and if it 
be Sepia grasnlandica, Dewhurst, it also lives in the Green¬ 
land Sea. 


Fain, 2. Ekdoaida. 

Genus 2. Eusdonk, Leach. 

Baduk having the central tooth very large and acute, 
With two teeth on each margin towards the base; two laterals 
on each side, the inner small and rudimentary, the outer 
ttnicuspidate and large (but much smaller than the great 
central tooth); a single falcate nncinns on each side curving 

33* 
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inwards, and exfoiior to this a very large oblong laminary 
plate. Formula 1—1—(1. 1 .). 1 . (1 .1 .) —1 —1. 

3. Eledone cirrosa (Lamb.). 

Outer IJaaf, Shetland ( A . M. N.) } St. Andrews 
tosh I), Filth of Forth ( MeBain , Hoyle, cfrc.) f Lainlash Bay, 
Arran, N.B. ( flerdman ), Tenby (0, Jefferys !), off S.W. Jre- 
land, II M.S ‘Research, 1 1889 ((?. (\ BourncX), Aberdeen 
and Noith Wales (Hoyle* in litt,) 9 off the Butt of Lewis in 40 
fathoms, * Triton’ exped. (Hoyle), 

Distribution, Mediterranean, West France, Denmark, 
Sweden, West Norway, and Faroe Islands. 

The males have the arms very long and greatly attenuated 
and they are not usually coiled up as in the female. Their 
extremities bear elongated and thin cutaneous lobes trans¬ 
versely placed and closely crowded together; the ends of 
tluse project in mature specimens beyond the margin of the 
arm like so many filaments, while iu the centre of each lobe 
is a pore uhich represents the rudimentary sucker. In 
younger males these cutaneouB expansions of the suckers are 
much smaller, and do not extend beyond the sides of the arms. 
The tlmd right arm is hectocotylized, much shorter than the 
left, and very deep throughout. Along its lower margin there 
runs a fleshy lobe, which is curved upwards along the inner 
side of the aim, so as to form a channel throughout its length, 
and extending beyond the extremity of the arm (i. e . the por¬ 
tion bearing suckers), is there folded back and united to the 
inner side of the extremity j the termination of the channel is 
thus at the furthest point. 

It is the Sepia octopodia 9 Pennant, Octopus ventrico*us } 
Giant, and Eledone Pennantii } MacGillivray 

Older II. DECAPODA. 

A. Chondkofhoka. 

Suborder I. OPISTHARSENIA. 

Fam. 1. Bcpiolidm. 

Genus 1. R 088 U, Owen. 

Body short, subglohose or oblong; anterior margin wholly 

* Herr II J. Poaselt haa recently (in “ Petersen, Del Videnskablige 
Udbytte af Kanonbundeti ‘ Bauchs ’ Togter i de Danube Have inden for 
Skagen 1883-80 v (1889), p. 139) pointed out distinctions between the 
males of E Aldrovandi (Rafinesquc) and of the present species. Si 
differences are very slight, and how are the females to be distiuflfiiisbed t 
No doubt Herr Posselt represents not only hie own Views hut also those 
of Professor Steenstrup; and I have in deference to their opinions here 
kept K tirrow as distinct from B, Aldrovandi, 
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free and unconnected by membrane dorsally with the head ; 
Jins more or Jess ovate, situated neatly centrally on the sides; 
arms rather short, their suckers in two or four rows ; tentacles 
with angular or rounded stalks, their apices slightly expanded, 
with very numerous small suckers; gladius small, narrow* 
liadula with seven teeth in each transverse row, teeth unicus- 
pidate, with smooth edges, formula 2 —1 . 1 ♦ 1—2. Male 
with some of the suckers of second and third arms much 
larger than usual and more pedunculated ; one or both of the 
first (dorsal) arms more or less hcctocotylized. 

4* Bossia macrosoma (dellc Chiaje), Gerv. & van Ben. 

Scpxola macrosoma, dull© Chiaje, Mem. stor. anim* (1820), pi, lxxi. 
(fide (3erv. and Tan Beu.). 

tieptofa macrosoma , Gerv. et \ an Ben. Bull Acad. 8ci. Bruxelles, 1839, 
p. 30, pi, vi. 

Rossia macrosoma , d’Orb. C4ph. Ac4t. 1830, p. 240, Stfpioles, pi. iv. 
tigs 33-24. 

Rotsia Owenii , Ball, Troc. Roy. Iriak Acad. ii. (1842), p. 198, <$. 

Russia Jacobi id. ibid. p. 193. 9, 

Rossi# Gwent i, L<n<$n, QiheJ* k. Vetensk.-Akad. Forband. 1843, p. 121. 

Russia Owenii, Forbes and Houle), Hint. Brit. Moll 1833, iv. p. 223, 
pi. &SS. bg 3, . 

Russia macrofioma, iid. ibid. p. 222, pi. MMM, fig. 1. 

Russia maerosoma, Jeffreys, B, 0. iv. 1809, p. 138, pi. vi. fig, I. 

Russia Paaoeri, Targ.-'foax. Cop, Mus. Firenie, J889, p. 48, pi. vii. 

fig. 7, tf. 

Russia Oweni, Hoyle, Report * Challenger ’ Ceph. 1880, p, 114, pi. xv. 
figs. 1-0. 

In the ‘ Challenger ’ Report Mr, Hoyle doubtfully regarded 
B. macrosoma and B. Oweni as specifically distinct, ana gave 
live characters in which he then thought they differed. We 
have now examined together the larger series of specimens in 
our joint collections, and I have his authority for stating that 
he no longer regards the first four points as tenable, though 
he is disposed to consider the fifth, namely that the tentacular 
suckers (on the margin of the club) are larger in B, Oweni 
than in & macr<mma } as sufficient to separate the species* 
Now I grant that this seems to hold good when British and 
Mediterranean examples are actually compared; but the diffe¬ 
rence of sise is very slight and only relates to the suckers near 
the base of the tentacular club, and I cannot think that such 
a slight variation is of sufficient importance to retain even a 
varietal name, much less specific. Some amount of variation 
must be allowed* Almost any Mediterranean shell can be 
distinguished by the practised eye from examples of the same 
species from our own seas; and in many cases if mixed lots 
of a shell were placed before me collected in the restricted 
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area of our own seas I could at once pick out with certainty 
specimens of many forms which I could rightly, by differences 
of form, sculptuie, and colouring, assign to their special 
habitats. 

For description and good figures of the species I would 
refer to the 4 Challenger * Keport. 

The males are at once known from the females by the outer 
rows of suckers of the arms, especially of the second and third 
pair, being much more developed than those of the central 
rows, while in the females the size of the suckers in all the 
rows is subeaual. The left dorsal arm of the male is also to 
some extent nectocotylizcd. 

This was formerly regarded as a very rare species on our 
coast; but the use of the trawl has shown it to be far from 
uncommon in 40-IK) fathoms in the Clyde district and off the 
west of Scotland. It was also taken in the 4 Porcupine 9 
expedition in the Minch and off the coast of Wexfora, and 
by the 4 Triton * off the Butt of Lewis in 40 fathoms (Hoyle)* 
Other localities are Dublin Bay (Ball), Isle of Wight (Forbes 
and Hanley), 

Distribution . Kattegat (Sieenstrup ). South Sweden ( LovSn ), 
South and West Norway (G. 0 . Sars), Mediterranean (d'Or- 
bigny), Naples (Stas, Zool .!). 


Hubgemi* Fbanklinu *. 

Suckers of the arms in two rows only throughout their 
length. Besides the species here described the following will 
fall into this submenus:— R. megaptera, Verrill, and appa¬ 
rently Heterotmths tenera , Verrill. 


5. Roesia glaucopis, Lov<5n. 

Roma ylaucapiii, LovSn, Kongl. Vot-Akad, Fork, 1840, p. 186. 

Rtmia pa pithfera, Jeffreys, B, V. v. (1809), p. 184. 

Roma alauc<tpi» % G.O. Sam, Moll, Reg. A ret. Norv, 1878,p, 887,pl.xxxii. 
and pi. xviii. %. 0. 

Roma ffUntcoph, Hoyle, Report 4 Challenger r Cephalopoda, 1880, p. 116; 
id. Proc. Roy. Phya. Soc, Edinb. 1880, p. 24, 

Two specimens taken by Jeffreys in 60-100 fathoms off the 
north of Shetland, and a specimen is in my collection which 
1 dredged on the Outer Haaf, Shetland, in 1867. 

Professor Steenstrup and Mr. Hoyle have both examined a 
specimen labelled in Jeffrey s’s handwriting “Roseia papiUi* 
fera, Shetland,” which appears to have been the type pf & 
papillifera , and they have identified it with Lov&i’s species. 

* Named after Capt, Sir John Franklin, the Arctic voyager. 
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Distribution. A specimen was taken by the 4 Porcupine,’ 
1869, St. 66, lot 61° 10' N., long. 2° 21' W., 845 lath., temp. 
30°‘0 Fahr.* Finmark (Lov&n), whole eoaet of Norway 
and East and West Finmark, 60-200 fath. ((?. 0, Sara). 

The following is Sara’s description of this species 

“ Corpus breve et obcsum, supine papillis minutis sparsis 
obsitum, pullio ovato capita vix duplo longiore, margins an* 
tico in medio angulum obtusum formante, pinnis semicircu. 
laribus longe sejunctis ; brachiis robustis, lateralibus inferiori- 
bus longioribus dimidium corporis longitudinem superantibus, 
acctabulis inagnis, biseriatis, regularibus; tentacuus corporis 
longitudinem vix assequentibus, apice breviter dilatato, ace* 
tabulis minutis, longe peduuculatis, multiserialibus obsito. 
Color fusco-rufeacens. chromotopboris numerosis minutis. 
Long., brachiis exclusis, 35 mm. Segmenta radulee: 40. 


6. Rossia sub levin, Vcrrill. 

Hoetia tubievit, Verril, Amer. Jouru. Sri. xvi, (1878), p. 209, xix. (1880), 
p. 291, pi. xv. fig. 3; Bull. Mus. Comp. Zool. via. (1881), p. 104, 
pi. iii. figs. 2-4, pi. vii. fig. 4; Trans. Connect. Acad. Sci. v. (1881), 
p. 364, pi. xxx. tig. 2, pi. xxxi. fig. 8, pi. xlvi. fig. 4, pi. xlvii. fig*. 2-4. 

Stmia tubUins P, Iloyle, Report ‘Challenger’ Cephalopoda (1886), 
p. 117. 

Mr. E. A. Smith records Roma sublevin (Ann. & Mag. 
Nat, Hist. ser. 6, iv. (1889), p. 420) as having been taken m 
1889 by the * Flying Fox ’ in 250 fath. off the south of 
Ireland. 

Distribution. North-east American coast, in 42-372 fath. 
(Vt/rrill ),and by the 4 Blake ’ exped., lat. 32° 33' N., 233-260 
fath. (Agassiz). 

Is this distinct from R. glaucopis ? I cannot think so. 
Verrill’s description of R. sublevis accurately accords with the 
characters of the former species. With respect to distinctions 
he writes :— 11 This species very closely resembles the Rossia 
glaucopis , Lovdn, of North om Europe, as figured by G. O. 
Bars. The latter is, however, more papillose and lias smaller 
eyes and head, if correctly figured.” But with respect to the 
papilloeity Verril says, 44 Upper surface of the body and head 

* This station is exactly on the line of demarcation of the British area, 
hut from the temperature ought not, 1 think, to be regarded as British. It 
is iaipoesihle to define a more exact boundary than that I have given 
at this particular spot (see introductory notes). The next station, 06, at 
depth 267 fath., has temp. 48°7 Fahr. Had 1 gone one half degree 
further east (».«. 4° 80' W.) for N.E. lino of boundaty, it would have 
fallen within the 100-fathom Shetland area in places. 
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nearly smooth, but in the larger specimens, especially the 
males, usually with a few whitish papilla, most numerous 
near the front edge of the mantle,” Now Verrill’s largest 
specimens, which have the mantle 29-81 millim. long, are 
just the size of that figured by Sara, while my smaller Shet¬ 
land specimen of R. glaucopis , length of mantle 13 millim., 
is nearly quite smooth. Again, as regards the form of the 
head, Verrill’s two figures (pi. xxxi. fig. 3, and pi. xlvii. 
tig. 2) exhibit marked differences in form both of head, body, 
and of position of fins, as great as between one of those figures 
and that given by Bars; while my specimen has the eyes 
quite as prominent as they are represented in the latter figure 
of Verrill just referred to. 

I have not united the species only because it is perhaps 
desirable that specimens of the two should be examined side 
by side before that is done. 


Genus 2. Sefiola (Rondeletius), Leach. 

Head dorsally attached to the body by connecting mem¬ 
brane. Body short, suboval or oblong. Fins latero-dorsal, 
rounded. Head almost os large as the body. Eyes promi¬ 
nent, covered by an expansion of the skin. Tentacular arms 
long, letractile, dilated at their extremities. Arms subulate, 
suckers generally two-rowed, but at the extremity sometimes 
many-rowed. Maks have one of the first arms (left) hecto- 
cotyfized and the third pair stronger than in female, and 
curiously foreed down from their bases into the cavity of the 
mouth. Gladius lancet-shaped or linear, small, about half 
the length of the body. Radula as iu Rossia. 

7. Bepiola scandtoa, Steenstrup. 

Septula JtotuMetit, Leach, Zool. MiscelL iii. (1817 ), p.140 (nec Gesner); 
Forbes and Hanley, Hist. Brit. Moll. iv. (J868), p. 830 (partim), 
pi. MMM. fig. 1. 

Sepiata tcaitdtat, Stewwtrup, Not® '• Teuthologicse, 6,” Oven. D&nake 
vidensk. Helsk. F8rh. 1887, p. 66 j Giard, Ann. St Mag. Nat. Hist, 
aer. 8, iv. 1880, p. 182; Posselt, in Petersen, Vidensk. Udbytte af 
‘ Haurhs' Togter, 1880, p. 143. 

Fins about equal to and not longer than half the entire 
length of the mantle. Suckers of all the arms two-rowed to 
their extremities. Valve of the funnel small in female, absent 
in male. Ink-bag simple, that is pyriform. Gladios narrow, 
linear or setiform. 
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Off Little Cumbrae, Firth of Clyde, 50 fathom? (4. M. if .); 
month of Loch Fyne, 48 fathoms, and West of Scotland 
(Movie). 

Mi. lloylo and myself have examined together the British 
and Mediterranean specimens of this genus (including 8. Rnn- 
deletii and 8. Petersi of the Mediterranean) which are in our 
two collections, and I only give those localities from which 
we have determined specimens. It must for the present 
remain in doubt whether the true 8, Ronddetii , which is 
characterized by an auriculate or trilobed ink-sac, by fins 
equalling more than half (about three fifths) of mantle, and 
by having all the suckers of the arms two-rowed, occurs on 
our coast. Giard records it from Boscoff. 

Distribution. Iioscoff [(fiord), Denmark, Sweden, South 
and West Norway, and Faroe [tsieenstrup and Posselt). 


8 . Sepiola athntica , d’Orbigny. 

Bepiola atlantica, d’Urbigny, < Vnh. Aoet. p. 235, SSpiole*, pi. iv. fim. 1- 
12; Forbes and Hanley, Bnt. Moll, iv, V , ilT) pi. MMM. %.2; 
Hteenatrup, Not® “ Teutliolugic®, 6/’ Ovens. Kongl. Danske Videask, 
Sclak, Fork. Irt87, p. 05, Hoyle, Fauna of Liverpool Bay, 1886, 
p. 270; Giard, Ann. & Mbs;. Nat. Hist. »er. 0, iv. (1880), p. 182; 
Pomelt, in Petersen, Vidensa. Udbytte of ‘ Haucha ’ Tog tax, 1888, 
p. 141. 

Fins equal to more than half (about three fifths) the length 
of the mantle. Suckera of the arms tivo-rowed, but the 
fourth (ventral) arms having the suckers near their tips sud¬ 
denly becoming many-rowed, very minute, and crowded in 
both sexes. Funnel furnished with a valve, which in the 
male is very much smaller than in the female. Itik-bag tri¬ 
lobed or auriculate. Gladius lanceolate or cultritbrm. In 
ftie male the suckers of the anna are fewer and larger than in 
the other sex. One of the first arms is largely developed, 
iwoUen, and widened laterally, with a hollow about the middle 
of It* length. The third arms of mate in this and other 
species of the genus are strongly forced down upon the oral 
opening. 

Bantry and Jersey [A. M. N.), Plymouth [ZooL Lab .!), 
North Wales [Boyle ). 

Distribution. Boscoff and Pas de Calais (Qiartf), Kattegat, 
South Sweden, South and West Noway, and Faroe [8te*n- 
strup and Posselt). 

Jeffreys united this species with the last as being its male 1 
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Suborder II. PROSTH ARSENI A. 

Section 1. ANOPIIOSTIIAKSENIA. 

Tribe I. OiGotatUA. 

Fam. 2. Cr&nehiida. 

Genus Taonius, Steenstrup. 

9. Taonius hyperboreus , Steenstrup. 

Leachia hyperborea, Steenstrup, Ann. & Mag. Nat. Hist. aer. 2, xx. 
(1867), p. 00, note. 

Taonius hmurboreus, Steenstrup, Overs. K. D. Vid. Selsk. Forhand. 

1801, p. 80. 

P Desmotmthis tmere, Vorrill, Trane. Connect. Acad. Sci. v. (1881), 
p. 412, til. lv. fig. 2, pi. lvi. fig. 3. 

Leathw rlHmtopiera, Carpenter, Jeffreys, and Thomson. ‘Porcupine’ 
Keport, Proc. Hoy. Soo. 1870, p. 423. 

Taonius hyperboreus, Hoyle, Report ‘Challenger’ Cepb. 1880, p. 191, 
pi. xxxti. fig. 12, and pi. xxxiii. figs. 1-11. 

‘ Porcupine,’ 1869. Two specimens at the surface 140 miles 
north-west of the coast of Ireland, lat. 66° 10' N., long. 13° 
16' W. [vide Hoyle, ‘ Challenger ’ Ceph. p. 209). 

Distribution. An oceanic species, the known distribution of 
which is North Greenland {Steenstrup), North-east America 
(Verrill ), off Halifax, Nova Scotia { l Ghallenyer ’). 

Fam. 3 . Onychoteuthida. 

Genus Ontchoteuthis, Lichtenstein, 1818. 

Body long, subeylindrical; Jins terminal, large, triangular, 
united dorsally, rliomboidal in their united form. Eyes large 
and prominent. Arms having two rows of suckers, which 
are furnished with horny but not denticulated rings. Tenta¬ 
cular arms long and strong, their clubs furnished at the .base 
with a group ot suckers, but the greater part of their length 
armed with two rows of strong grasping hooks. Radula very 
like that of Loligo, formula 3—1—3; all the teeth unicuspi- 
date and simple, central and innermost lateral smaller than 
the others. 

Pen with a long pointed dorso-posterior process. 

I am not aware that the male of this genus has been 
described; but in the allied genus Enoploteuthis according to 
Clans hectocotylization takes place in one of the fourth or 
ventral arms, and the spermatophores are deposited in the 
ventral branchial cavity of the females. 
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10. Onychoteuihis Banktii (Leach). 

Loliffo Banktii, Leach. Zool. Misccll, iii. (1817). p. ill. 

Onyahutwthis Jiergii, Lichtenstein,Nntiuvewh. Hrwiliens, 181.8, p. 1683. 

Onychia anyulata, Ltwteur, Joum. Acatt. Nat. Sci. l’hilftd. ii. (1831), 
p. fill, pi. ix. fig. <1, and p. 396, pi. xvii. 

Onychotmthit Banktii, d’Orbigny, Odph. Adi 1866, p. 886. 

Dr. Bose (‘ Zoologist,' 1853, p. 3864) records the capture 
of this species at Banff, Scotland. It is a species which was 
most unlikely to be mistaken, and, moreover, the specimen 
appears to have been examined by Arthur Adams: so that 
there can be no doubt that this oceanic species has been 
brought to our shores as others have been to the opposite con- 
tinent. 

Its distribution is very general in the Atlantic, Indian, and 
Pacific Oceans. In Northern Europe it has been recorded 
from South Sweden and Finmark (Lovin ), Cattegat and 
Baltic Sea (Posselt ). 

Fam. 4. Ommastrephide. 

Genus 1 . Ommabthephes, d’Orbigny. 

Subgenus 1. Ommahtrkphkb, d’Orbigny (X str.) 

«* Ommatotlrepkrt, Steenstrttpn&Asnofctt&u, Verrill. 

Tentacular arms having the lower portion of their clubs 
furnished with numerous small smooth-rimmed suckers, 
alternating with tubercular processes (=“ fixing cushions,” 
Hoyle) for their mutual adhesion. Ordinary suckera of the 
clans in four rows. Arms provided with very broad thin 
marginal membranes. Caudal fin very broad. 

Steenstrup separated the genera or subgenera Tllex and 
Todarodes from Ommastrephes of d’Orbigny tor certain species 
included by d’Orbigny in his Mon. Cdph. Acdt., and retained 
that author’s name, changed in spelling to Ommatostrephes , 
for the remaining species with 0. Bartramii, d’Orb. (s= 0. 
cylindricus, d’Orb.), as the tvjje. Now the group thus restric¬ 
ted is the very one for which Verrill had previously proposed 
the name Sthenoteuthis : but both 0. Bartramii and 0. gigas 
belong to this group, and, as these were the only species 
originally placed in the genus by its author, Ommastrephes 
must by the laws of nomenclature be retaiued for it. The 
generic name cannot be applied to species subsequently inclu¬ 
ded by him in the genus to the exclusion of those first embraced. 
Moreover, 0. Bartramii had been taken by writers earlier 
than Verrill as the tvpe. I follow therefore the nomenclature 
of Steenstrup and of Hoyle, except that I have treated lllex 
and Todarodes as subgenera. 



476 


Rev. Canon Norman’# Rtviaion 


11. Ommmtrephcs eblanm (Balt). 

Loliqo cblarur*, Ball, Proo. Roy. Irish Acad. vol. i. p. 408. 

OmtMudrephu ebluntn, ForW and Hanley, Hi*t, Brit. Moil, iv. p. $35, 
pi iSSS* fig. 2$ Hteeustrup, Owrnst. Blmckspr. p. 07. 

Body proportionately short; suckers confined to the clubs 
of the tentacles, minute and four-ranked at their extremities ; 
fins occupying three sevenths of length of body. The arms 
bear remarkably large pedunculate suekris, two-ranked and 
set well apart. 

These characters from Forbes and Hanley’s description do 
not accord with any other British species. The four^ranked 
suckers of the tentacular clubs separate it from O. Coindetii , 
and the absence of suckers on the stems of the tentacular arms 
distinguish it from 0. sagittate . 

The localities given by Forbes and Hanley are Dublin 
Bay (Warren and Bail) and Beltast (IF. I'hompson). 


Submenus 2. Illsjx, Steenatrup. 

Distinguished from Ommastrephea (s. str.) by the absence 
of all simple suckers and tubeicles employed for mutual 
cohesiou on the tentacular clubs, and by the suckers of the 
club being arranged at the extremity in eight rows. The 
siplional reception-groove is smooth at its commencement. 

12. Ommastrephes Coindeti (Vdrany). 

Zohgo Cmndeti, Verauy, Mem. Accad. 8d, Torino, vol. i. (1887), p. 94, 
pf. i\. 

Otnmattfrepftct gagittatw, d'Orbigny, Ctfph. Acdt 1889, p. 845, Onintart. 
pi. i. %e. 1-10 (partirn); Forbes and Hanley, Hist* But Moll, iv. 

J 1863), p. 281, pi. ItltU. tig. 1 j Jeffreys, B. C. v. (1869), p. 120. 

fgo PiU* (h, Verony, Ceph.-Mdd. (3851), p. 112, pi.xxxvt. fig*. d**. 
lUex Cuindetit, Steenatrup, Ommat. Clasp. Overs. T>. K. Vid. Selki, 
Forh. 1880, pp. 82,90, &c.; Hoyle, Report 1 Challenger * Ceph. (1880), 
p. 84. 

Additional localities Firth of Forth (Edinburgh Mus ,, fide 
Herdmtm ); Eastbourne (Soper). 

Distribution. Mediterranean (d' Orbigny (be.), Naples (Zool. 
iitat !), West and South-west France (Fischer). 

A fine male in my collection from Naples snows that this 
species has the right ventral aim hectocotyli&ed* This arm 
has its lower and outer margin, especially on the distal portion 
of its length, thickened and widened out laterally, so that the 
extiemity is much broader than the corresponding part of the 
left arm ; at about 1 inch from the extremity tne suckers 
entirely cease, and what weie the peduncles of the outer row 
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are transformed into semielliptical vertical plates, which have 
the faces tamed backwards and their sumnrife bent over in 
that direction; the corresponding peduncles of the inner row 
are at first in the form of depressed simple tubercles, but quite 
at the extremity they also become flattened and closely corre¬ 
spond with those of the outer row opposite to them *. 


Subgenus S. Todarodes, Steenstrup. 

Tentacular arms haring their stems furnished with suckers 
some way down. Tentacular clubs not furnished at their 
base with simple suckers and fixing-cushions for their mutual 
adhesionj suckers arranged in only four rows quite to the 
extremity. Lateral arms not having a membranous crest. 
Siphons! reception-groove with smalllongitudinal grooves at 
the anterior end. 


13. Ommaatrephes aagittatm (Lamarck). 

Omrruutrephe* todarw, Forbes and Hanley, Hist. Brit. Moll. iv. (1863), 
p. 888 , pi. RltR. fig. 2 ; Jeffreys, B. 0. iv. (1869), p. 138. 

Todarode* tagittatus, Steenstrup, Omroat, Blseksp. (1880), pp. 83,90, 
&c.; Hoyle, Report ‘ Challenger ’ Cephalopoda, 1886, p. 84 

(Non Ommiutrephn tagiitatvi, d'Orb.) 

Shetland (Pearcty 1 ), St. Andrews (M'Intoah 1), Firth of 
Forth (Furlta) , Durham coast (A. M, N.). 

It has a range coextensive with Europe from the Mediter¬ 
ranean to Finmark, Faroe, and Iceland. 

The following ie G. 0. Bars’s description of the radula of 
this species“Lamellae radula? in series 7 dispositse, median* 
et laterales tricuspidatse, cuspide central) majore et longe pro- 
tracta; uncini interiors haw intus acute products, exteriores 
simplices, falciformes; laminae limbales distinct*, minim*, 
quadrangulares. Formula radul* 1—2— l. 1.1—2—1.” 

1 . c. pi. xvii. fig. 1.) 

* VeniU has described the hectoeotylijation ot rite newly allied Ameri¬ 
can specks OmautttnpJm (/An) iffee ebrotut (Lesceur). In rite ventral 
amt of that Species the suckers, especially of rite outer tow for some dis- 
tattoo from the extremity, have tlieir pedicels larger and longer, with 
Swollen bases i then the suckers themselves gradually become smaller, till 
they pearly or quite disappear, and then close to the tip they may again 
become normal Steenstrup testifies to heetoootylisation of the same 
am in Todarode* and Dotiatm, and in Ommuttrepke* (restricted). 
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Genus 2. Arohitjeuthus, Steenstrup. 

14. Architeuthus monachue (Stcenstrup), Verrill. 

Architeuthua monachm, Steenstrup, fikand. Naturf. FurhantL vii. Mode, 
1850, p. 182 (name only). 

Arrfiitmthix dux, Harting, Vorhandl k. Akad. Wetaa. ix. p. 11, pi. i. 

Jhnotmthix proboscideus, A. G. Mora, Zoologist, 1^75, p 4520. 

Archtfruthift duv, A. G. Mow, Anti. A Mag. Nat. Hint. ser. 4, \ol. xvi. 
1875, p. 120. 

Architmthia manachux, Verrill, Ann. & Mag. Nat. Hist. ser. 4, vol. xvi. 
1875, p. 208; Trans. Connect. Acad. Sd. v. 1880, p.238; Amsr. 
Jo urn. 8ci. and Arts, ix. 1876, p. 124, pis ii., iii., iv. fig*. 9-13. 

A species of Architeuthus lias occurred several times on our 
coasts, and the species is considered by Verrill, who ha9 seen 
more specimens of this genus than any other naturalist, to be 
Architeuthus monachus, Steenstrup. 

“ The mutilated carcase of a huge Cephalopod, perhaps 
belonging to Bteenstrup’s species [Architeuthis tnonachus) } 
was stranded in 18(H) or 1861 between Hills wick and Scallo- 
way ; on the west of Shetland. From a communication 
received by Prof. Allman it appears that the tentacles were 
16 feet long, the pedal arms about half that length, and the 
mantlc-sac 7 feet j the mantle was terminated by fins; one of 
the suckers examined by Prof. Allman was three quarters of 
an inch in diameter.” {Jeffreys, Brit. Conch, v. p. 124.) 

In the < Zoologist ’ for July 1875, p. 4526, Mr. A. G. More 
called attention to a gigantic Cephalopod which was cast 
ashore at Dingle, in Kerry, 200 years ago. It was described 
as 19 feet in total length ; the long arms were mutilated, the 
remaining part being 11 feet long and as thick as a man’s 
arm; the short arms varied from 6 to 8 feet in length and 
were as thick as & man’s leg, and had two rows of large ser¬ 
rated suckers; the proboscis or buccal mass with beak was 
capable of projection and of the u size of a man’s hand,” the 
beak was like an eagle’s, but broader. The whole animal is 
said to have been as large as a large horse. Mr. More named 
this specimen Dinoteuthts probosetdeus ; but Verrill Writes 
“ There is no reason to suppose, from the published accounts, 
that this specimen differed in any way from Architeuthis 
dm r.” 

" On the 26th April, 1875, a very large calamary was met 
with on the north-west of Boffin Island, Connemara. The 
crew ot a * curragh ’ (a boat made like a * coracle 9 with 
wooden ribs covered with tarred canvas) observed to seaward 
a large floating mass surrounded by gulls. They pulled out 
to it, believing it to be a wreck, but to their astonishment 
found it was an enormous cuttle-fish, lying perfectly still, as 
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if basking on the surface of the water. Paddling uj> with 
caution, they lopped off one of its arms. The animal imme¬ 
diately set out to sea, rushing through the water at a tremen¬ 
dous pace. The mon gave chase, and after a hard pull in their 
frail canvas craft came up with it 5 miles out tn the open 
Atlantic and severed another of its arms and head. These 
portions are now in the Dublin Museum. The shorter arms 
measure each 8 feet in length and 15 inches round the base; 
the tentacular arms are said to have been 30 feet long. The 
body sank.” {Sergeant Thomas Corner, of the Boyal Irish 
Constabulary, in the ‘ Zoologist,’ June 1875.) 

This specimen was described as follows by Mr. A. G. More 
under the name of Architeuthis dux , Steenstrup, in the 
1 Annals * • 

“ Tentacles 30 feet long when fresh (14 and 17 feet can 
still be made up from the pickled pieces). A few distant, 
small, and nearly sessile suckers occur at long intervals along 
the inner surface of the peduncle. The club, measuring 2 
feet 9 inches in its present shrunken state, is occupied in the 
centre of the palm by two rows of large stalked suckers 
nearly 1 inch in diameter, fourteen in each row; an alternating 
row of fourteen smaller suckers (half an inch in diameter) 
occupies the margin on each side of the palm; thus there are 
twenty-eight large one-inch suckers in the middle, and the 
same number of half-inch suckers along the outer edge. These 
outer suckers are each armed with a denticulated bony ring of 
some twenty-eight teeth pointing inwards; and no donbt the 
large inner suckers were similarly furnished, but their rings 
had fallen out or had been removed before the specimens were 
examined. Just beneath where the large suckers end there 
occurs a cluster of small suckers, two tenths of an inch in 
diameter; and these are arranged closely in six transverse 
rows for about 5 incites along the now narrowing wrist of 
the club; only a few of the uppermost of these are furnished 
With denticulate rings; the greater number, like the few 
small suckers of the peduncle, are sustained by rings with an 
entire or smooth edge. Above the large suckers of the palm 
tike club tapers upwards, and is again clothed with a great 
number of small and apparently smooth-ringed suckers. 

“ The short arm is quite spoiled for examination: all the 
homy rings are gone; and the suckers themselves are scarcely 
represented. This arm measured 8 feet in length, and 15 
inches round the base, when fresh. 

“ The beak has a strong wide tooth above the middle of the 
edge of the inner mandible, and a much narrower notoh on 
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the enter mandible, on each aide. The head and eyes were 
unfortunately lost.” 

Stecnstnip states that Plectoteuthia , Owen (1881), is the 
hectocotylized arm of a male Architeuthus. 


Tribe II. Mropsinj. (restricted). 

Fam. />. Loliginito. 

(Jenua Louuo, Lamarck. 

Heetocotylization takes place in this genus on one of the lower 
or ventral arms, on the basal portion of which the suckers are 
normal, after which the size of the sucking-disks gradually 
diminishes, while that of their peduncles increases in length, 
till ultimately the disks entirely disappear and papillae alone 
remain, which give the extremity of the arm a fringed-like 
appearance when viewed from the side. In certain exotic 
species only one side of the arm is thus affected ; but in the 
European forms both rows of suckers are similarly aborted. 

[Loligo vulgaris, Lamarck (but not L. vulgaris of British 
authors). 

Anterior part of sides of body and ventral surface spotted ; 
some of the spots often take a ring-liko form, but the body is 
not painted with long dark markings. Tentacular arms haying 
the central rows of suckers large, the lateral very much 
smaller, so that the diameter of the latter is only half that of 
the former and their height one third. Disks of central row$ 
of tentacular arms two to three times as large as largest 
suckers of third arms, their horny rings having only half 
their circumference finely toothed, whilst the other naif is 
toothless or only bears a group of four or five small blunt 
teeth (in the northern form, says Steenstmp, these are indeed 
the only teeth in the horny ring) ; suckers of lateral rows 
with high pointed teeth on the upper half, while the lower 
half is almost toothless. 

Mediterranean!, Adriatic, Denmark {Steenatrup). 

This more southern form will probably be found on our 
coast; but all the specimens which both Mr. Hoyle and 
myself have examined belong to the next species.] 

15. Loligo Forbeatt 9 Steenstrup. 

Loligo vulgaris^ Forbes and Hanley, Brit. Moll iv. (1858), p, 330, 

J >1. LLL. 

igo Forbem, Steenstrup, K. D. Vid. Settcs. Skr, ser. 4, iv. (1860), 
p. 189, pi. i. fig. 2; Ann. A Meg. Nat Hist. «r. 3, x*. (1867), * 
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Leliyo mama. Adams, Gan. Roc. Moll. (1858), pi. Iv. fig. 3. 

ZoU; > vulgaris, Jeffrey*, B. 0. v. (1830), p. 180, pi v. fl*. 2. 

Ltxltm Forbrm, Lena, Juhraeb. Comm. Kiel, Jaurb. i. (1871), a. 13*5; 

Hoyle, Proc I’hya, Soe. Ediub. viii. (1886), p. 488. 

Anterior part of aides of body and ventral surface painted 
with long dark markings. Tentacular arms iiaving the 
suckers of the central rows scarcely exceeding in size those of 
the lateral rows either in diameter or height, so that the club 
looks as if it bore four series of subequal suckers. The disks 
of the central rows of the tentacular arras are scarcely one 
third larger than those of the contra! rows of the third arms ; 
their horny rings bear numerous pointed teeth all round, 
usually larger aud smaller alternately; suckers of lateral 
rows completely sot with teeth of equal size. Length of 
ordinary specimens 2 feet. 

St. Andrews (Wlntosh !), Plymouth ( A. M. N".), Durham 
and Northumberland coasts (J. Alder 1); a pen from the 
Northumberland coast in the Newcastle Museum measures 22 
indies in length. Firth of Forth (Hoyle). 

Jeffreys reunited Steenstrup’s species wittr L. vulgaris on 
the ground that the differences might be sexual, quite over¬ 
looking the fact that Steenstrup expressly states, respecting 
Danish examples, “ Of both species 1 have only been able to 
examine the males on our coast.” 


16. Loligo marmora , Verany. 

LoHgo marmoree, Verany, C*£ph. 1861, p. 05, pi. xxxeii.; Forbe* 

and Hanley, Hist. Brit. Moll. iv. (1858), p. 230, pi QQQ,. fig. 3, 

Off Youglml (Dr. Ball, fide F. <& H.). I have not seen 
any British specimens of this species. 

Mediterranean examples are in my collection from Naples 
(Stae. Zool.) and Nice (Gal.). 

A mere glance at once distinguishes the form from that of 
the next apecies, for while the latter exhibits variation in the 
proportion of parts of the body, still the body as a whole, as 
far as I have seen, never assumes the appearance of L. mar- 
mores, which is distinguished by the muoh broader fins, 
generally situated further back, and which, reaching quite to 
Hie extremity, give an altogether different look to the animal 
from that of L. media. Trie following are measurements of 
four specimens 
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Total length of 
mantle on the 
back, 
millim. 

Naples, 9 ..., 0i> 

11 00 

Nice, 2. 105 

,. 93 


Length from front 
margin of fin to tho 
extremity of body, 
millim. 

:*5 

ao 

00 

55 


Greatest breadth 
of fin. 
millim. 

25 

25 

40 

41 


The difference between this and L. media is certainly not 
sexual. 


17. Loligo media (Linn£). 

Lolu/o mbulata , Lamarck, M 6 m. Soc. Hist. Nat. Paris (1709), vol. i. 

jJtioo spiralis, F^russac, Piet. (Mass. Ilist. Nat. iii. (1853), p. 07, no. 0. 
JLohffo parw, d’Orbigu), Copii. Ac«5t. 1848, p, 130, Calmars, pis. xvii. 
and xxiii. figs. 19-21. 

Luliffo media, Forbes and tlanlcy, Brit. Moll. iv. 1853, p. 228, pi. QQQ- 
fig. 1 ; Hoyle, Fauna of Liverpool Bay, 1883, p. 270. 

I give the following measurements for comparison with 
those of the preceding species. The first specimen is a male 
remarkable for its extremely produced form. 


1. Plymouth, <$ 

Total dorsal 
length of 
limn tie. 
millim. 

.. 112 

Length from front 
margin of fin to 
extremity of body, 
millim. 

77 

Greatest bre* 
of fin. 
millim. 
28 

2. „ 2 

.. 85 

49 

80 

3. 

. . 83 

49 

30 

4. „ ,, 

. , 83 

53 

27 

5. it tf 

74 

44 

28 

0. „ 

73 

42 

26 

7. Tenby, 

... 82 

52 

30 

8. „ 

... 79 

47 

88 

9, „ „... 

... 81 

52 

26 

10. Jersey, 9 ... 

... 78 

47 

29 

11. „ ^ ... 

... 63 

36 

21 


These measurements of the two species will show that there 
is great variation in proportion of parts in each, but that at 
the same time first that in L. marmorm the portion of the 
body behind the commencement of the fin is less in proportion 
to the total length, and secondly that the breadth of the fin 
is greater in proportion to the distance between its commence¬ 
ment and tbe termination of the body, so that the triangle thus 
formed is much less produced. Moreover in L< marmom the 
fin is continued to the extremity, whereas in £. media it runs 
out at some distance from it; m specimen 1 of that species (a 
male remarkably elongated) it disappears at 45 millim. from 
the much-produced extremity. 
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The left ventral arm of the male is heotocotylized as 
described under the genus ; but in this species a farther modi¬ 
fication takes place m the fact that the normal suckers at the 
base of the aim are smaller in size than the corresponding 
suckers of the right ventral am. 

Kpecimens in my collection are from Jersey (Sind), Tenby 
(0. Jeffery), Plymouth {Biol. Lab.). 1 have also fouud it 
iu Lamlauh Bay, Firth of Clyde. North Wales {Hoyle). It 
lias been found in many other places on our southern coasts, 
hut it becomes scarce north warns. 

Distribution. In consequence of this species being so fre¬ 
quently confounded with the preceding 1 hesitate to quote 
records of its occurrence. It is not without much doubt that 
1 have kept them distinct; but judging from the specimens 
I here record they appear to be so. 

B. Sepiophoha. 

Section a. K ATOP KOSTII ARSEN IA . 

Fani. 6. Sepiid*. 

Genus SlU’iA, Liimd, 

18. Sepia officinalis, Linn. 

The distiibution of this species is West Africa, Mediter¬ 
ranean, Snain, France,British Islands (chiefly southern coasts), 
Sweden (Norway?)*. 

Hcctocotylization takes place in Sepia on the lower portion 
of the fourth or ventral arm. In 8. vulgaris it is the left arm 
which is thus affected. It is widened out near the base, only 
two or three suckers in each row are at the origin of the 
arm normally developed, whilst the seven or eight following 
suckers in each row become very small or almost evanescent; 
the arm, widened much at this part, has the muscles 
developed in a peculiar manner, w becoming elevated, lying 
like oblique beams across the arm, and partially ciossiug 
amongst themselves, by which means a number of pits are 
formed, which are especially deep towards the upper margin. 
Lastly, in these pits and on the portions which separate them 
the skin is everywhere folded into elevated, thin, membranous 
laminm, which run together into a reticulated form and give 
the whole surface of this part of the arm a certain resem¬ 
blance to the inside of a calf’s stomach.” ( Steenstrup.) 

* Fisohsr makes the Mediterranean form a distinct species from tbs 
northern, and names it S. Fitiouxii (see Journ. Conch, xviii., xx., xxi„ 
fcxii.). If that be so, the more southern localities here quoted probably 
belong to that species. 
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The radula haft seven teeth in each trausverae row j all the 
teeth are simple and of nearly equal size, except the outer 
laterals, which are longer. 

The eggs are ovoid, with a mamillary distal extremity, and 
nan owed at their base into a stalk, with which the Beawecd 
to which they are attached is grasped. 

Besides the liectocotylization of the arm in the male, the 
cuttle-bone is smaller and less hollowed than in the other sex. 

19. Sepia rupellaria, d’Oib. 

Sepia rvpellaria, d’Orb, & Ftfrussar, C<$pli. ActH. (1830), p. 276, pi. Hi. 

figs. 10 13. 

Setna buerialie, Verany, 0<*ph. M6dit, (1851), p 73, pi. xx\i. tigs F, K; 

Foibes and Hanley, Hist. But. Moll. i\ (1863), p. 241, pi. PP1*. 

tig. 2 j Jeffreys, B. C, v, (1880), p. 141, 

Magilligan, noith of Iieland (Hyndman ), Northumberland 
coast (Aider , the specimen now in the Newcastle Museum), 
Polperro ( Loughrtn )), Oxwicli Bay, Swansea (Jeffreys). 

Distribution. Naples ( Zool. Stat.\) } Nice (Gal. !), Noir- 
moutiers and La Boehelle (cf Orbigny ). 

20. Sepia elegam , d’Orbigny. 

befna eltffan*) d'O rbign), Seiche (1828). pi. viii. figs. b-6; d'Orbigny 

&, bVruH^ni, r<$ph. An5t. 1830, p.27o, Hatches, pi. viii, tigs, i-6, 

pi. x*\n. hgH 0 0; .Teflrejs, B. C. iv. 180Jt, p. 140. 

Jersey (A.M. JS.) % Polperro, Cornwall (J. Couch, in Alder’s 
Coll, in Newcastle Museum), Guernsey ( Luhis) } Oxwich Bay, 
near Swansea (Jeffreys). 

Distribution . Messina, Adiiatic, coast of Algiers, and 
Malaga (<r!'Orbigny) , Naples (Zool. Stat .!), Nice (Gal. !). 

[C. Phragmophora. 

Shell in the foim of a scries of air-cells, connected with 
each other by means of a siphon. 

Fam. 7. Spirulid*. 

Genus Spirula, Lamaick. 

Spirula Peronii } Lamarck. 

Spirula Peromi, Forbes and Hanley, Hist. Brit, Moll. iv. (1863), p.242. 

Dead shells occasionally washed to the western shores of 
Great Britain as well as of the rest of Europe, but never 
taken alive so far north.] 

[To be continued.] 
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a new Sparrow- Hawk from Madeira. 

By R. Bowduck Shakfb, F.L.S. &c« 

M* colleague Mr. W. R. Ogilvie Grant haa just returned from 
a three weeks’ trip to Madeira, and amongst many interesting 
species of birds obtained during his residence on the island was 
a female Sparrow-Hawk which turns out to be a most inter* 
eating insular form of A. ntsus f quite sufficiently charac¬ 
terized to deserve a specific name, I therefore call it after my 
energetic friend and colleague 

Accipiter Granti, sp. n. 

$ ad. si mi Us A. nuri 9, sed ubique saturation supra sehiBtacoo- 
nigricans; subtus late et regulariter nigro fasciatus; tibiis, subala- 
ribua et axillaribus late nigro fasoiatis. 

Long. tot. 15*5, culm. 0-75, aim 8*7, caudaa 0*9, tarsi 2*3. 

Although the comparative diagnosis given above would 
make it appear that the similarity of this new Sparrow-Hawk 
to the common species of Europe is very marked, the differ¬ 
ences between them are really very pronounced, and when, as 
I hope it will do shortly, a figure of the Madeira sjwscies 
appears in the 1 Ibis,’ it will be seen that a very interesting 
Accipitrine bird has been added to our list of species of the 
Western Palsearctic Region. The Madeira bird is in fact 
very closely allied to Accipiter Madagascar iensis r, but it 
possesses a well-marked chestnut tuft of plumes on the flanks, 
which shows that its real affinities are with A . nisus } as this 
character is always wanting in the Madagascar bird. 


MISCELLANEOUS. 

British Fossil CWntm/s. By F. A. Bathkb, M.A., F.O.S. 

II. The Classification of the Jmdunata Fistulata 
(continued from p. 388). 

CoRTUOHNDA. 

Thee* are a few unfortunate errors and obscurities in the earlier 
portion of this paper 5 though they do not affect the argument, it is 
best to correct them without delay. A nd at the same time I must thank 
Dr> P. H. Carpenter for having kindly called my attention to them. 

F. dll, last line, for ** excretion ” read 41 the discharge of excrement." 
M Excretion ” in scientific language means u the discharge of a were* 
tion : ” excrement is not a secretion. 

P. 318, last liue*/cr ** Miller ” read “ Miiller.” 

P, m, line 3 Jor 44 B and C as Eight, Band E as Left 4 ' read 44 B and 0 
as Left, I) and E as Right \ * I must apologise to Dr. Carpenter, aad 
indeed to my readers generally, for this very bothering slip. 

P, alfi, second line after Table, instead of u Oham bored Organ ” reml 
u plane separating the 8tom from the Calyx." This plane is chosen 
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because of its nearness to the Chambered Organ, the capsule of which 
is tho (Governing Organ of the animal’s movements; the Chambered 
Organ, however, is, as a rub , actually above the Infrabasals. 

P. 318, line 10, for ** haaulh and nifrabosala” read “ infrabasals (as well os 
hunals).” The quotation from Wachnrauth and Springer, in inverted 
commas, refers only to infralftHals; the application of it to ba#Hls was 
inaccurate and at the same time weakened my argument. Never- 
theless a mere correction would not be quite fair, for it is a fact, as 
Mr. Wachsmuth has elsewhere pointed out, that tho basal* also are 
pioportiouately largo in the \ouiig. 

Pp. *‘120 <*t sequ '1*110 sign ]?-{- in of course* the seme as It* of p and 
of Platt* XIV.; but IV is an intentional difference. \n unfortunate 
though blameless mistake m sending out tho proofs prevented me 
from correcting them quite as closely as 1 could na\o wished. 

P. 3211. 2nd and 3rd lines from bottom. Some may think that they see a 
misrepresentation here. I have represented Messrs. Wachsmuth and 
Springer ns saying that the azygos plate is as much radial as inteiv 
radial. A correct quotation would ha\e been “the tisygous plate in 
ftan'ocrmu* is&c.” But since they coubidor this plate m Hacrotrinm 
to be homologous with the rsdianni (which I do not), and since they 
in the very next sentence imply that it is in an ancestral stage, it is 
dear that a simple ami exact quotation would not have given their 
complete meaning but would h»>e tended to confuse the issues. 
Accuracy, even jwdautic ac curacy, is not to be despised; but to one 
summarizing an argument, the spirit usually seems more worthy of 
retention than does the letter. 

Ov a few Californian Med usee. By J. Wu/nsu Fjjwkes. 

The author gives the results of his investigations on the Modus® 
of tho coast of southern California—chiefly of the Bantu Barbara 
Channel, into which the vast waters of tho Pacific cany’ many strange 
organisms. lie describes a new Pclayia (P. jHtnopyra\ a new 
Aurelia (A . fabiata), which, however, closely resembles A.Jlavidula 
of the Atlantic shores, and Poly orchis pemrnlata , A. Agassiz, a form 
having intermediate characters (resembling both Anthomoduste and 
Leptomedubjp), for no otocjsts o<gur on tho margin of tho umbrella 
as in the former, while the reproductive organs are on the radial 
canals, as in tho latter. Another form, Dtpurma % has an umbrella 
like Kama, but with nine short, olavate, marginal tentacles. 
The reproductive organs occur in tho manubrium, os in the genus 
mentioned. Microcampa , n. g., again, has six radial canals instead 
of four, and a single, club-Bhapod, inflexible tentacle. It is pro¬ 
bably an immature form. Another Modusoid is IJybocodon —^pro¬ 
bably near Steenstrvpia —in which tho buds arise near the long solitary 
tentacle bristling with rings of nematocysts. Each hud has a single 
tentacle. The interest in connexion with this form is tho moro vivid 
since a \ery similar form is found in 8t. Andrews Bay, though in the 
latter case the much larger buds present two tentacles, while in the 
adult two shorter tentacles occur near the long one, each springing 
from a similarly enlarged base. Mr. Fewkes figures these two ten¬ 
tacles, but is of opinion they arise from the buds. As at St. An¬ 
drews the buds showed two tentacles, furthor investigation on this 
l»omt would he satisfactory, Tho author concludes bis very iuter- 
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eating pajHtt, which is illustrated by six beautiful plates, with a 
notice of Sarsia rosrtvia t probably from a Si/nvoryne abounding on 
the piers of a wharf, ana with notes also on a Campanularian, on 
WifMa, Alhorybia , and VMla. W. C. M, 


Chemical Researches on the Fossil Tests of For a mini fern, Mollmm , 
and Crustacea. By M. ftrAxisua Mrunirr, 

M. do Folin having obtained a floeculent residue by the treatment 
of Nummulitic rooks from Biarritz with acids, came to the conclu¬ 
sion lhat this was of organic nature, and regarded it as mrcodic 
material. Ho called the author's attention to the subject, who care¬ 
fully repeated the or|>eriments upon Nummulitic rocks from the 
neighbourhood of Paris. Examples of Nummulites Icevigatus woro 
partially dissolved in dilute hydrochloric acid until they wore quite 
cleared and milk-white ; they woro then dissolved in fresh acid, and 
the residue, amounting to per oout. of the Nummulites, was 

examined. 

This residue had tho appearance of very fine clay, but on heating 
to redness some portions on platinum foil they became brown, then 
carbonized, and after combustion left a reddish residue. On 
heating the substance in a tube with some soda-lime a strong evo¬ 
lution of ammonia took place. It is therefore a nitrogenous 
substance. 

This supposed animal substance, however, forms only 16*60 per 
cent, of tho fiocoulent mass, and the mineral material associated 
with it vendors analysis difficult. Tho results of analysis, given with 
some reserve, arc as follows:— 


Carbon. 04 

Hydrogen. 6 

Nitrogen . 12 

Oxygen (difference). 19 


100 

The author has repeated the experiments with similar results in 
tho case of other French Foraminiforal rocks, 

By the advice of M. Milne- Edwards he extended hie rosearchoa to 
the fossilised tests of various Mollusca and Crustacea, among which 
he cites Psammocamnus Hmcartii and Cyther<ta spkndida , and in 
aH cases obtained the organic compound with the same composition 
mi properties. As in the case of the Nummulites the substance is 
light grey, with a peculiar silky lustre, and it is mixed with a very 
considerable amount of mineral elements, consisting especially of 
small aoicular crystals of carbonate of lime. 

The author believes that in the organio compounds obtained wo 
have a residue of the fossil animals which may be compared with 
the carbonaceous combustibles of vegetable origin, and that it is to 
their presence that we must asoribo the discovery of nitrogen so 
frequently repeated by Delease in his analyses of sedimentary rocks. 
~^Cmptts Remlus , March 17, 1890, p. 597. 
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